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PREFACE. 



There is a large class of pupils whose limited time renders it 
impossible for them to pm'sue an extended mathematical course. 
The author, in accordance with his original intention to prepare a 
series of text-books in Arithmetic, has now endeavored to adapt this 
work to the wants of this class of pupils. 

With this purpose in view, the simple, elementary, practical prin- 
ciples of the science are more fully presented than in his larger work, 
while the more intricate and less important parts have been treated 
more briefly or entirely omitted. A corresponding change in the 
character of the examples has also been made. 

As in the larger work, so here, constant attention has been paid to 
the brevity, simplicity, perspicuity, and accuracy of expression ; ^nd 
no effort has been spared in the endeavor to render the mechanical 
execution appropriate and attractive. 

Definitions, tables^ and explanations of signs have been distributed 
through the book where their aid is needed, to enable the pupil 
to learn them more readily than when they are presented collect- 
ively. 

Nearly all the examples have been prepared for this book, and are 
diflferent from thoSe of the larger work ; still, to secure uniformity of 
language (a matter of great importance, as every experienced teacher 
knows), the leading examples in the several subjects, the definitions 
and rules, with few exceptions, have been intentionally retained with 
but little modification. 



IV PREFACE. 

Articles on United States Money, Percentage, Stocks and Bonds, 
Custom House Business, and Exchange have been prepared for this 
book; and all the principles requisite for a practical business Ufe 
have been presented in a simple, intelligible, attractive manner, and 
with sufficient minuteness and fullness 'and a due regard to logical 
arrangement. 

The methods employed are those used by business men, and the 
examples are clearly stated and of a practical character. It is be- 
lieved that this work contains that treatment of commercial arithme- 
tic which is the latest and most approved. 

> r 

Those pupils who wish to finish written arithmetic without taking 
a higher work will find this book complete in itself, sufficient to lead 
to higher mathematics, and enough for all ordinary purposes. 

Brief, suggestive questions have been placed at the bottom of 
the page, designed in no way to interfere with the free, original 
questioning which every teacher will adopt for himself, but merely 
to aid the young and inexpei^enced pupil in fixing his attention 
upon the more important parts of the subject. 

Here, as in the larger work, some of the answers to examples 
hav^ been given to inspire confidence in the learner, and others 
are omitted to secure the discipline resulting from proving the oper- 
ations, a discipline and a benefit which the pupil should not forego 
nor the teacher neglect. 

An edition of this book is also published with answers. 

This work contains a full exposition of the Metric System of Weights 
and Measures, prepared by H. A. Newton, Professor of Mathematics, 
Yale College. It also contains an important chapter on Government 
Securities. 

The thanks of the author are due Judah Dana, Esq. , of Rutland, 
Vt. , for the rule for annual interest on page 202. 
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ARITHMETIC. 



Article !• Abtthmetic is the science of numbersy and the 
art of oompntation. 

A Number la a unit or a collection of unittj a unit being 
one, Le. a tingle thing of ang hind; thus, in the number six 
the unit is one ; in ten days the unit is one dag. 

2» All numbers are concrete or abstract. 

A CoNCBETB Number is a number that is applied to a par- 
ticular object ; as six books, ten men, four days. 

An Abstract Number is a number that is not applied to 
anj particular object ; as six, ten, seventeen. 

3. Arithmetic employs six different operations, yiz. : Notation, 
Numerationj Addition, Subtraction, Multiplication, and Division, 



NOTATION AND NUMERATION. 

4f Notation is the art of expressing numbers and their 
relations to each other by means of figures and other symhols. 

5. Numeration is the art of reading numbers which have 
been expressed by figures. 

ABf . 1. What is Arithmetic? What is a Niunbtr? A Unit ? 9. What b a Conortlt 
Nnmlier ? An Abstract Number? 3. How many opemtloni in Arithmetief What ara 
Hk&j^ 4. What is Notation? ff« Nnmuationt 



8 NOTATION AND NUMERATION. 

6« Two methods of notation are in common use : the Arabic 
and the Roman, 

7o The Arabic Notation, or that brought into Europe by 
the Arabs, employs ten figures to express numbers, viz. : 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
Naught, One, Two, Three, Four, Five, Six, Seven, Eight, Nine. ^ 

These figures are called digits, from the Latin digitus, a 
finger ; a term probably applied to figures from the custom of 
counting upon the fingers, 

8t The first Arabic figure, 0, is called a cipher, naught, ot 
zero, and, standing alone, it signifies nothing. 

Each of the remaining nine figures represents the number 
placed under it, and for convenience in distinguishing them from 
0, they are called significant figures. 

9. No number greater than nine can be expressed by a 
single Arabic figure, but by repeating the figures, and arranging 
them differently, all numbers may be represented. 

Ten is expressed by writing the figure 1 at the left of the 
cipher ; thus, 10. In like manner, twenty, thirty, forty, etc., 
are expressed by placing 2, 3, 4, etc., at the left of ; thus, 

20, 30, 40, 50, 60, 70, 80, 90. 

Twenty, Thirty, Forty, Fifty, Sixty, Seventy, Eighty, Ninety. 

10» The numbers from 10 to 20 are expressed by placing 
the figure 1 at the lefb of each of the significant figures ; thus, 

11, 12, 13, 14, 15, 16,' 17, etc. 

Eleven, Twelve, Thirteen, Fourteen, Fifteen, Sixteen, Seventeen, etc. 

In a similar manner all the numbers, up to one hundred, may 
be written ; thus, 

21, 36, 66, 98, etc 

Twenty-one, Thirty-six, Sixty-six, Ninety-eight, etc. 

6. How many methods of Notation ? What? 7. How many fibres in the Arabia 
Notation? What called? Why? 8. What is the first figure, 0, called ? The others? 
Why? 9. The largest number expressed by one figure? Ten, bowerprpsaed? Twenty > 
1 O* Nofflben firom ten to twenty, how expressed ? 



NOTATION AND NUMERATION. 9 

11. One hundred is expressed by placing the figure 1 at the 
left of two ciphers; thus 100. In like manner two hundred, 
three hundred, etc., arc written ; thus, 

200, 300, 600, 800, etc. 

Two hundred, Three hundred) Six hundred, Eight hundred, etc. 

12m^ The other numbers, up to one thousand, may bo ex- 
pressed by putting a significant figure in tho place of one or 
each of the ciphers in tho above numbers ; thus, 

Two hundred and three, expressed in figures, is 203, 

Six hundred and eighty, expressed in figures, is 680, 

Nine hundred and ninety-eight, expressed in figures, is 998. 

13» The PLACE of a figure in a number is the position it 
occupies with reference to other figures; thus, in 436, the 6, 
counting from the right, is in the Jirst place, 3 is in the second 
place, and 4 in the third place. 

The figure in the Jlrst place represents simple units, or units 
of thej^r*^ order ; the second figure represents tens, or imits of 
the second order; the third, hundreds, or units of the third 
order ; tho fourth, thousands, or units of the fourth order, etc. ; 
thus, in tho number 3576, the 6 is 6 units of the first order ; 
the 7 tens is 7 units of the second order ; the 5 hundreds is 5 
units of the third order, etc. 

14. From the foregoing it will be seen that to determine the 
value of a number expressed in figures, two things must be 
considered, first, how many waits each figure represents;. and, 
second, the order of the units represented. Thus in each of the 
numbers 2, 20, 200, tho significant figure represents two units, 
but in the first it represents two units of the first order, in the 
second, two units of the second order, or two tens, and in the 
third, two units of the third order, or two hundreds. 

15. Jt is cUso evident that a figure is made to represent units 
of tenfold value by removing it one place toward the left; a 

11. One hundred, how ezpTCSKd? Two hundred? 12. Other numbers, how ex- 
pressed? 13. What is the pfoc« of a figure? What does the figure in the first place 
represent? Second place? Third? 14. Explain the method of determiDing the value 
of a oamb«r ? 15* How does moving a figure towaida the left aSoot its value ? 



10 NOTATION AND NUMERATION. 

hundred fold by removing it two places, etc. ; i. e. ten units of 
the first order make one ten, ten units of the second order make 
one hundred, and, in short, ten units of any order make one unit 
of the next higher order, 

16. The cipher, when used with other figures, fills a place 
that would otherwise be vacant ; thus, in 206 the cipher occupies 
the place of tens, because there are no tens eocpressed in the 
given number. • 

17. The figures of large numbers, for convenience in read- 
ing, are oftien separated by commas into periods or groups. 

There are two methods of numerating : the French and the 
English. By the French method a period consists of three 
figures ; by the English, of six. The French method is most 
convenient, and principally used in this country. 

18. By the French Method of Numeration the first 
or right-hand period contains units, tens, and hundreds, and is 
called the period of units; the second period contains thousands, 
tens of thousands, and hundreds of thousands, and is called the 
period of thousands ; etc., as in the following 

FRENCH NUMERATION TABLE. 

4 
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2 8, 7 6 9, 5 4 0, 7 6, 4 7 6, 1, 

7th period, 6th period, 5th period, 4th period, 8d period, 2d period, Ist period, 

Quintillions. Quadrillions, Trillions, Billions, Millions, Thousands, Units, 

« — . . _ — . —  

16. For what is the cipher used ? 17* How many methods of numerating ? What 

are they ? ^Vhich is generally used in this country ? 18* Name the different periods in 
the French Numeration Table. Bepeat the table. 




NOTATION AND NUMERATION. 11 

19. The value of the figures in this table, expressed in 
words, is twenty-eight quintillion, seven hundred and sixty-nine 
quadMllion, five hundred and forty trillion, seven hundred and 
six billion, four hundred and seventy-six million, one thousand, 
eight hundred and forty-three. 

Note. The reading of a nnmber consists of two distinct processes : 
First, reading the order of the places, beginning at the right hand ; thas, 
nnits, tens, hundreds, etc.* as in the Numeration Table ; and, second, reading 
the v€jdue of the figures, beginning at the left, as above. To distingaish 
these processes, the first maj be called numerating, and the second reading^ 
the number. 

190. The table can be extended to any number of places, 
adopting a new name for each succeeding period. The periods 
above quintillions are sextillions, septillions, octillions, nonillions, 
deciUions, undecillions, duodecLllions, eta 

SI. To numerate and read a number according to the 
French method. 

Rule. 1. Beginning at the righty numerate and point off' the 
number into periods of tbkeb Jigures each. 

2. Beginning at the left, read each period separately, giving 
the name of each period except that of units. 

ExEBCiSES IN Numeration by the French Method. 



22. 


Let the learner read the 


following numbers : 


1. 


24 


11. 


7,435,720,597 


2. 


357 


12. 


74,690,007,467 


3. 


4,649 


13. 


297,999,399,089 


4 


95,679 


14. 


6,137,731,975,468 


5. 


549,517 


15. 


45,719,456,972,145 


6. 


5,745,328 


16. 


457,749,136,958,083 


7. 


52,073,712 


17. 


3,125,945,654,315,756 


8. 


243,967,184 


18. 


57,963,568,194,437,973 


9. 


4,674,925,178 


19. 


367,942,143,866,145,316 


10. 


43,404,876,347 


20. 


3,593,047,671,350,486,950 



19. What is the value of the number expressed in the table ? Reading a number con- 
sUtii of how many pTOoesses ? What are they ? 30. What are the names of periods 
aboT« QnintilUoiiB ? 31. Rule for numeratiog and reading a number by the French 
flMtbod? 



12 NOTATION AND NUMERATION. 

S3. To write numbers by the French method : 

Rule. 1. Beginning at the left, write the figures belonging to 
the highest period. 

2. Write the figures of each successive period in their order ^ 
filling each vacant place with a cipher. 

Exercises in French Notation and Numeration. 

S4* Let the learner write the following numbers in figures, 
and read them by the French method : 

1. Two units of the third order and five of the first. 

Ans. 205. 

> 

Note. Since no figure of the second order is given, a ciplier is written in 
the second place. 

2. Six units of the fourth order, three of the second, and 
eight of the first. Ans. 6,038. 

3. One unit of the seventh order, three of the sixth, seven of 
the third, and two of the second. Ans. 1,300,720. 

4. Five units of the fifth order and three of the fourth. 

5. Six units of the fourth order and one of the third. 

6. Two units of the eighth order and three of the sixth. 

7. Nine units of the ninth order, six of the fifth, one of the 
second, and three of the first 

25. Express the following numbers in figures by the French 
notation : 

1. Three hundred and fifty-six. Ans. 356. 

2. Six hundred and fifty-three. Ans. 653. 

3. Five hundred and sixty-three. Ans. 563. 

4. Three hundred and sixty-five. 

5. Six hundred and fifty-one. 

6. One thousand, six hundred and fifty-one. Ans. 1,651. 

7. Forty-two thousand, five hundred and fifty-four. 

8. Eight hundred sixteen thousand, and two hundred. 

9. Six million, one hundred four thousand, two hundred and 
seventy-six. Ans. 6,104,276. 

33* Bale for writing nnrnbem by the Fvenoh method ? 
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10. Three hundred six thousand, five hundred and two. 
* 11. Nine hundred forty-six million, five hundred fourteen 
thousand, nine hundred and twenty-five. 

12. Six billion, fifteen million, seven thousand, and four hun- 
dred. Ans. 6,015,007,400. 

13. Five millioD. six hundred fifty-one thousand, four hundred 
and six. 

14. Seventy-f-^ur million. 

15. Sixty-three million, fourteen thousand, and seven hundred. 

26. By the English Method of Numeration, the first 
period contains units, tens, hundreds, thousands, tens of thou- 
sands, and hundreds of thousands, and is called the period of 
units ; the second period contains millions, tens of millions, hun- 
dreds of millions, thousands of millions, tens of thousands of 
millions, and hundreds of thousands of millions, and is called 
the period of millions ; etc., as in the following 

ENGLISH NUMERATION TABLE. 

s s 
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;=) 2 

53 « 3 2 
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76954 0, 70647 6, 



n 3 



^ o o g c -= 

18 4 3, 



y ' -> y ' y 

4Ui period, 8d period, 2d period, 1st period, 

TriUions. Billiona. MUlions. Units. 

36. By the English numeration what flgnres are in the fint period? Second period ! 
Third? Bepeat the table. 

2 



14 NOTATION AND NUMERATION. 

I87. The value of the figures in this table, is twenty-eight 
trillion, seven hundred sixty-nine thousand ^yo hundred and 
forty billion, seven hundred six thousand four hundred and 
seventy-six million, one thousand eight hundred and forty-three. 

S8« The names of the figures and their values are the same 
in the two tables for the first nine places from the right, aflber 
which they are alike in value but different in name. A trillion 
by the English method is much more than by the French. 

29. To numerate and read a number according to 
the English method. 

KuLE. 1. Beginning at the right, numerate and point off the 
number into periods of six figures each, 

2. Beginning at the left, read each period separately, giving 
tfte name of each period except that of units. 

Exercises in Numeration by the English Method. 
30* Bead the following numbers : 



1. 


684 


4. 


87,658765,647596 


2. 


853697 


5. 


95467,694164,745689 


8. 


7,474569 


6. 


47,678600,709050,359691 



31« To write numbers by the English method : 

Rule. 1. Beginning at the left, write the figures belonging 
to the highest period. 

2. Write the figures of each successive period in their order, 
filling each vacant place with a cipher. 

Exercises in English Notation and Numeration. 

33. Write the following, and read by the English method : 

1. Five units of the eighth order, six of the seventh, two of 
the fourth, and one of the third. Ans. 56,002100. 

27. What number Is expressed by the table ? 38. An the names of fignree alike in 
the French and English tables ? Their values ^ alike or unlike ? 29* Bale Ibr numerat- 
ing and reading a number by the English me&od ? 31* Bala for writing a number b/ 
the English method? 
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2. Nine units of the fourteenth order, two of the twelfth, 
three of the eleventh, six of the eighth, nine of the sixth, two of 
the fifth, and three of the fourth. Ans. 90,230060,923000. 

3. Two units of the ninth order, six of the sixth, one of th» 
fifth, two of the third, seven of the second, and five of the first 

33. Express the following numbers by the English Notation ^ 

1. Seventy-two million, six hundred thirteen thousand four 
hundred and forty-six. Ans. 72,613446. 

2. Five hundred seventeen billion, three hundred twenty-two 
thousand one hundred fourteen million, eight hundred forty-one 
thousand nine hundred and sixty-nine. 

3. Two hundred and ten billion, and six thousand. 

Note. These and other exercises will be varied and extended by the 
teacher as circumstances may dictate. 

34t The Roman Notation, or that used by the ancient 
Romans, employs seven capital letters to express numbers, viz. : 

I, V, X, L, C, D, M. 

One, Five, Ten, Fifty, One hundred. Five hundred, One thousand. 

All other numbers may be expressed by combining and re- 
peating these letters. 

35* The Roman Notation is based on the following princi- 
pies : 

1st. When two or more letters of equal value are united, op 
when a letter of less value follows one of greater, the sum of 
their values is indicated ; thus, XXX stands for 30, LXY for 65, 
CC for 200, MDCLXVII for 1667. 

2d. When a letter of less value is placed before one of greater, 
the difference of their values is indicated ; as, IX stands for 9, 
XL for 40, XC for 90. 

3d. When a letter of less value stands between two of greater 
value, the less is to be taken from the sum of the other two ; as, 
XIV stands for 14, XIX for 19, CXL for 140. 

34. How many and what characters are employed in the Roman Notation ? What i^ 
the value of each? 39t What la the flMt prineipU In Boman Notation? Second? 
Third? 
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4th. A letter with a line over it represents a number one 
thousand times as great as the samo letter without the line ; thus 

X stands for ten, but X stands for one thousand times ten, i. e. 

ten thousand ; M stands for one thousand, but M for one thousand 
times one thousand. 





TABLE OF 


ROMAIS 


r NUMERALS. 




I 


1 


XVI 


16 


cccc 


400 


11 


2 


XVII 


17 


D 


500 


III 


3 


XVIII 


18 


DC 


600 


IV 


4 


XIX 


19 


DCCCC 


900 


V 


5 


XX 


20 


M 


1000 


VI 


6 


XXI 


21 


MD 


1500 


Vll 


7 


XXIV 


24 


MDC 


1600 


VIII 


8 


XXV 


25 


MDCLXV 


1665 


IK 


9 


XXTX 


29 


MDCCXLIX 


1749 


X 


10 


XXX 


30 


MDCCCXVI 


1816 


XI 


11 


XL 


40 


MDCCCLXn 


1862 


XII 


12 


L 


50 


V 


5000 


XIII 


13 


LX 


60 


L 


50000 


XIV 


14 


xc 


90 


C 


100000 


XV 


15 


c 


100 


M 


1000000 



Exercises in Roman Notation. 
36* Express the following numbers by letters : 

1. Twelve. Ans. XIL 

2. Eighteen. Ans. XVIIL 

3. Twenty-nine. 

4. Ninety-nine. 

5. Two hundred and eighty-four. 

6. One thousand four hundred and forty-six. 

7. One thousand six hundred and forty-four. 

8. The present year, A. D. . 

Note. The Homan notation is very inconvenient for Arithmetical oper- 
ations, and the Roman Numerals are now seldom used, except for number- 
ing the pages of a preface, the divisions of a discourse, and the sections, 
chapters, and other divisions of a book. 



35. What it the fourth principle in Roman Notation? 36. Are Roman numeralf 
mueh used in orirhmetical operations ? Why t For wliat are fbey used ? 
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3.7* Besides the Arabic and the Roman figures, there are rariom 
marks used to indicate that certain operations are to be performed, such, 
e. g., as the sign of addition^ + ; the sign of subtraction^ — ; etc. These 
signs will be given, and their uses explained when their aid is needed. 



ADDITION. 

38* Addition is the process of putting together two or 
more numbers of the same kind, to find their sum or amount. 

The sum or amount of two or more numbers is a number which 
contains the same number of units as the two or more numbers 
put together ; thus, 7 is the sum of 3 and 4, because there are 
just as many units in 7 as in 3 and 4 put together ; for a like 
reason 11 days is the sum of 2 days, 4 days, and 5 days. 

Ex. 1. James has 4 marbles, John has 5, and Henry has 3 ; 
how many marbles have they all ? 

To solve this example, add the numbers 4, 5, and 3 : thus, 4 and 5 are 
9, and 3 are 12 ; therefore James, John, and Henry have 12 marbles, Ans. 

2. How many are 3 and 6 ? 6 and 3 ? 2 and 5 and 7 ? 

How many are 5 and 6 ? 4 and 7 ? 9 and 3 and 8 ? 

How many are 3 and 6 and 7 and 8 ? 8 and 9 and 7 and 4 ? 

39t A Sign is a mark which indicates an operation to be 
performed, or which is used to shorten some expression. 

40* The sign of dollars is written thus, $ ; e. g. $2 repre- 
sents two dollars ; $10, ten dollars, etc. 

41. The sign of equality^ =, signifies that the quantities be- 
tween which it stands are equal to each other ; thus, $1 = 100 

cents, i. e. one dollar equals one hundred cents. 

- ^ — — — 

37. What characters are used in Arithmetic besides the Arabic and Roman figures? 
For what? 

38. What is Addition? Sumornmount? 39. A sign? 40. Make the sign of dollars 
on the bkufkboard . 41. Make the sign .of equality ? What does it mean ? 

2* 
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42. The sign of addition^ +, called plus, denotes that the 
quantities between which it stands are to be added together; 
thus, 3 -|- 2 = 5, i. e. three plus two equals five, or three and 
two are five. 

43* Three dots, thus, /., are the symbol for therefore, hence, or 
consequently ; thus, 2 + 3=5, and 3 + 2 = 5, /. 2 -|- 3 =: 3 -j- 2, 
i. e. therefore the sum of 2 and 3 is equal to the sum of 3 and 2. 

Ex. 3. William paid $4 for a pair of skates, $3 for a sled, and 
$1 for a knife ; what did he pay for all ? 

$4+ $3 + $1 = $8, Ans. 

4 What is the sum of $6+ $3? $5 + $2 + $8? 

5. Whatis the sum of 4 + 6 + 2 + 3? 3 + 5 + 8 + 2? 

44t To add when the numbers are large and the 
amount of each column is less than 10. 

6. A manufacturer sold 125 yards of doth to one merchant, 
342 to aaother, and 231 to another ; how many yards did he sell 
in all ? Ans. 698. 

Having arranged the numbers so that units 

o'«*ATioir. stand under units, tens under tens, etc., add the 

* ^ ^ units ; thus, 1 and 2 are 3, and 5 are 8, and 

o Qi ®®* ^^® result under the column of. units. Then 

^^^ add the tens ; thus, 3 and 4 are 7, and 2 are 9, 

Sum, 698 8et down the result, and so proceed till all the 

columns are added. 

Ex.7. 8. 9. iO. 

425 127 106 6204 

143 341 341 2413 

231 210 121 1231 

Sum, 799 . 678 568 9848 

11. 12. 13. 14. • 

2000 1121 11200 1000 

2345 5127 25413 2743 

1423 2340 32142 3154 

3231 1400* 21034 1001 



43. Hake the sign of additton. 43. Sign for there/ore. 44* How are numbers 
arranged for addition ? Whieh colnmn ie added first ? Its turn , where placed t 
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,15. Wliat is the sum of 1243, 2112, and 1313 ? Ana. 466a 

16. What is the sum of 2013, 1421, 2132, and 1231 ? 

17. A gentleman paid $125 for a horse, $231 for a chaise, and 
$32 for a harness ; what did he pay for all ? Ans. $388. 

45* To add when the amount of any column is 10 or 
more. 

18. Add together 27, 93, and 145. Ans. 265. 

Having arranged *the numhers, add the column 

<>"^™".* of units; thus, 5 and 3 are 8, and 7 are 15 units 

^^ (=1 ten and 5 units). The 5 units are placed 

^ ^ under the column of units, and the 1 ten is added 

to the colunm of tens ; thus, 1 and 4 are 5, and 

Ans. 2 65 9 are 14, and 2 are 16 tens (=1 hundred and 6 

tens). The 6 tens are set under the tens, and the 

1 hundred is added to the 1 hundred in the third column, making 

2 hundreds to be set under the third column. 



19. 


20. 


276 


748 


483 


249 


874 


838 


Ans. 1633 


1835 


23. 


24. 


417 


246 


819 


385 


234 


274 


846 


961 


721 


249 


Ans. 3037 




27. 


28. 


46723 


4628 


5432 


94342 


46 


4 



31. Add 3467, 82, 946, 13845, and 426. 

32. Add 64287, 342, 8694, 32, and 46872. 

33. Add 3462, 8, 97, 4682, 3800, and 47289. 
84. Add 884, 16942, 34, 87, 6294, and 3274. 



21. 


22. 


4681 


36487 


7362 


10462 


8428 


38420 


20471 


85369 


25. 


26. 


8874 


84827 


1920 


5148 


4208 


97604 


8186 


27 


8004 


86129 


29. 


80. 


327 


3 


56948 


784 


4876 


98643 


id 426. 


Ans. 18766. 
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46. The examples already given embrace all the prin- 
ciples in addition. Hence, to add numbers, 

Rule. Write the numbers in order, units under units, tens 
under tens, etc. Draw a line beneath, add together the figures in 
the units' column, and, if the sum be less than ten, place it under 
that column ; but, if the sum be ten or more, write the units as 
before, and add the tens to the next column* Thus proceed till 
all the columns are added. 

47. Proof. The usual mode of proof is to begin at the top 
and add downward. If the work is right, the two sums will be 
alike. 

Note 1 . By this process, we combine the figures differently , and hence 
shall probably detect any mistake which may have been made in adding 
upward. 

In adding upward we say, 2 and 6 are 
8, and 7 are 15, and 4 are 19, etc.; but 
in adding downward, we say, 4 and 7 are 
11, and 6 are 17, and 2 are 19, etc. ; thus 
obtaining the same result, but by different 
combinations. 

If we do not obtain the same result by 
the two methods, one operation or the 
other is wrong, perhaps both, and the 
work must be carefully performed again. 

Note 2. In adding it is not desirable to name the figures that we add; thus, 
in example 35, instead of saying 2 and 6 are 8, and 7 are 15, and 4 are 19, tit 
is shorter, and therefore better, to say 2, 8, 15, 19; setting down the 9, say \, 
6, 10, 19, 27, etc. 

36. What is the sum of 8432, 42698, 34, 1892, 70068, 5142, 
jind 68742 ? Ans. 197008. 

37. What is the sum of 2468, 13579, 276, and 42 ? 

38. What is the sum of 3406, 872, 6541, 2, and 17 ? 

39. What is the sum of 3910, 4, 876, 27, and 89462? 



ILLUSTRATION. 

Ex. 35. 
37684 
48297 
68746 
94852 



Sum, 
Proof, 



249579 
249579 



46. If the amonnt of any column is ten or more, whem is the rigbt-hand figure of the 
amount written ? What is done with the left-hand figure ? Repeat the rule for Addition. 
47. How is Addition proved ? Why not add upward a ueond tinu f Is it desirable (• 

me the flffures as we add them ? 
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•^1 


41. 


42. 


4a 


20404 


21153 


81201 


44346 


25000 


22222 


93040 


15000 


66666 


90000 


55555 


55555 


95000 


54445 


33333 



Ex. 40. 

61000 
11608 
38020 
49132 
12883 

Sum, 162643 

Proof, 162643 

44. How many are 876+9287+69842+7700? 

Ans. 87705. 

45. How many are 36904 + 216+8942+47 ? 

46. How many are 18 + 4+76984+327 + 14? 

47. 846 + 972+84+ 300=how many ? Ans. 2202. 

48. 2468 + 9867 + 37428 + 278 = how many ? 

49. 3004+6094+87642 + 36=? Ans. 96776. 

50. 2468 + 13579 + 100+6042 + 187 + 19=? 

51. Add four hundred and sixty-two ; three thousand two 
hundred and fourteen ; seventy-nine thousand six hundred and 
fifty-nine ; and two hundred and eighty-four. Ans. 83619. 

52. Add four hundred and fifty-six ; eight thousand, four hun- 
dred and seventy-two ; fifteen thousand, seven hundred and 
twenty-one ; forty-three million, seven hundred and thirty-three 
thousand, eight hundred and fifty-nine ; and ten. 

53. The population of England in 1851 was 16921888 ; of 
Scotland, 2888742 ; of Wales, 1005721 ; of Ireland, 6515794. 
What was the population of Great Britain and Ireland ? 

54. England and Wales contain about 55100 square miles ; 
Scotland 29600 ; and Ireland, 32000 ; what is the area of the 
British Islands ? Ans 1 1 6700 square miles. 

55. By the census of 1860, the number of inhabitants of 
Maine, was 628276; of New Hampshire, 326072 ; of Vermont, 
315116; of Massachusetts, 1231065 ; of Rhode Island, 174621 ; 
of Connecticut, 460151 ; what was the population of New Eng- 
land? Ans. 3135301. 

56. The area of Maine is 35000 square miles ; N. H., 8030 ; 
Vt, 8000 ; Mass., 7250 ; R. I., 1200 ; Ct, 4750. What is the 
area of New England ? 
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57# In 1850 the population of Maine was 583169 ; of New 
Hampshire, 317976; of Vermont, 314120; of Massachusetts, 
994514 ; of Rhode Island, 147545 ; of Connecticut, 370792 ; 
what was the population of these six States in 1850 ? 

58. A merchant commencing business, had in cash, $4376 ; 
goods worth $3780 ; bank stock worth $2700 ; and other prop- 
erty valued at $5496. In a year he gained $2475 ; what was 
he worth at the end of the year ? 

59. In one year a farmer sold a pair of oxen for $125, two 
cows for $75, three swine for $96, twenty sheep for $120, and a 
horse for $156 ; what did he receive for all ? 

60. On Monday, a merchant sold goods for $357, on Tuesday, 
for $463, on Wednesday, for $279, on Thursday, for $318, on 
Friday, for $687, and on Saturday for $348 ; what was the 
value of the goods sold during the week ? 

61. In 1850 the population of New York was 515547 ; of 
PhUadelphia, 340045; of Baltimore, 169054; of Boston, 136881; 
of New Orleans, 116375 ; and of Cincinnati, 115436 ; what was 
the number of inhabitants in these six cities in 1850 ? 

62. In the middle of the nineteenth century the population of 
London was about 2363141 ; of Paris, 1053897 ; of Constan- 
tinople, 786990; of St. Petersburg, 478437; of Vienna, 477846; 
of Berlin, 441931 ; and of Naples, 416475 ; what was the popu- 
lation of these seven cities ? 

63. In 1850 the population of the United States was about 
23191876; of Great Britam and Ireland, 27332145 ; of France, 
35783170; of Russia, 62088000; and of Austria, 3 651 1397 ; 
what was the population of these five countries ? 

64. The population of North America is about 39257819 ; of 
South America, 18373188 ; of Europe, 265368216 ; of Asia, 
630671661 ; of Africa, 61688779, and of Oceanica, 23444082; 
what is about the population of the globe? Ans. 1038803745. 

65. The cost of the American army for Sye successive years, 
commencing in 1812, was $12187046, $19906362, $20608366, 
$15394700, and $16475412 ; what was the cost for five years? 

66. B owes to C $150, to D $4682, to E $267, to F $54, 
. and to G $1353 ; how much does he owe ? 
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< 

4 


67. 


68. 


69. 


70. 


95690 


19998 


59059 


28738 


58689 


58596 


79819 


52903 


19821 


01298 


18582 


75755 


55555 


41239 


93977 


27579 


12677 


93333 


50504 


11111 


24764 


47804 


56667 


88888 


24914 


87046 


84769 


76554 


25900 


98764 


25251 


32690 


24878 


58698 


24274 


12465 


19864 


95490 


55628 


54000 


27414 


98695 


72869 


22878 


29925 


96564 


27121 


40502 


27208 


90825 


46862 


28276 


16502 


92672 


62128 


27262 


21778 


92267 


74279 


61625 


25427 


76152 


24725 


52465 


24521 


97267 


76592 


27248 


47214 


73017 


15172 


47510 
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71. In January there are 31 days, in February 28, in March, 
81, in April 30, in May 31, in June 30, in July 31, in August 
81, in September 30, in October 81, in November 30, and in 
December 31 ; how many days are there in a year ? 

72. A gardener has 3476 apple trees, 8476 pear trees, 5684 
peach trees, 1845 plum trees, 4680 quince trees, and 9487 orna- 
mental trees ; how many trees are there in his nursery ? 

73. The first of three numbers is '^768, the second is 8942, 
and the third is as much as the other two ; what is the sum of 
the three numbers ? 

74. I haye^376 in one bank, $4678 in another, and in anoth- 
er as much as in both of these ; how much money have I in the 
three banks ? 

75. An army consists of 276450 in&ntry, 14875 cavalry, 
27846 artillery men, and 127462 riflemen ; what is the number 
of men in the army ? 

76. A carpenter engaged to build 4 houses, the first for $3462, 
the second for $6875, the third for $8963, and the fourth for 
$12462 ; what shall he receive for the four houses ? 
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SUBTRACTION. 

48. Subtraction is the process of taking a less number 
from a greater number of the same kind, to find their difference. 

The greater number is called the minuend ; the less number 
is called the subtrahend ; and the result is called the differ- 
ence or remainder. 

Ex. 1. Arthur had 7 apples, but he has given 4 of them to 
Mary ; how many apples has he now ? 

Ans. 3 ; because 4 apples taken from 7 apples leave 3 apples. 

2. John having 1 7 marbles, lost 7 of them ; how many had 
he left ? 

49. The sign of subtraction^ — , called mmus, signifies that 
the number after it is to be taken from the number before it ; 
thus, 7 — 4=3, i. e. seven minus four, or seven diminished by 
four, equals three. 

3. How many are 10 — 6? Ans. 4. 

4. How many are 12— 8? 12—4? 16—6? 

Note. When the numbers are small, the subtraction is readily performed 
in the wind; but when they are large, the work is more easily done by writ- 
ing the figures, as in the following examples. 

60, To subtract when no figure in the subtrahend is 
greater than the corresponding figure in the minuend. 

5. From 796 take 582. 

A^^^^^^nci a 'Tins example is solved by taking the 

o u^®^ ' A \cX 2 units from 6 units, 8 tens from 9 tens, 

Subtrahend, £82 ^^^ 5 hundreds from 7 hundreds, giving 

Remainder, 214 214 for the remainder. 

6. 7. 8. 9. 

Minuend, 469 5642 9874 8072 

Subtrahend, 327 4130 3623 305J 

Remainder, 142 1512 6251 5021 

48. What is subtraction? Minuend? Subtrahend? Remainder? 49. Make the 
$ign of subtraction. Its meaning ? How do we subtract wlien the numbers are small ? 
How «hen thej are large ? 
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10. 11. 12. 13. 

From 2741 5462 6408 8420 
Take 1301 1350 3207 3110 

Ans. 1440 

14. A farmer bought a farm for $4875 and sold it again for 
$3463; how much did he lose by the transactions ? Ans. $1412. 

15. By the c^isus of 1860, the population of Maine was 
628276, and that of New Hampshire was 326072 ; how many 
more people were there in Maine than in New Hampshire ? 

16. K I borrow $4687 and afterwards pay $2423, how much 
do I still owe ? 

51. To subtract when any figure in the minuend is 
less than the corresponding figure in the subtrahend. 

17. From 483 take 257. 

There are two methods of explaining 
opraATioN. tiiig operation : 

c ^^"^^ ' A tti 1st. As we cannot take 7 uijits from 

bubtrahend, 257 3 ^^^^^ ^^^ ^^ ^^^ g ^^^^ jg p^^ ^i^j^ ^^^ 

Remainder, 22 6 3 units, making 13 units, and then, 7 

units from 13 units leave 6 units. Now 
as one of the 8 tens has been put with the 3 units only 7 tens 
remain in the minuend, and 5 tens from 7 tens leave two tens, 
and, finally, 2 hundreds from 4 hundreds leave 2 hundreds ; /. 
the entire remainder is 226. 

2d. Instead of taking away 1 of the 8 tens in the minuend, we 
may add 1 ten to the 5 tens in the subtrahend, and then take the 
sum (6 tens) from the 8 tens, since the result is 2 tens by either 
process. 

The second mode depends on the principle, thaty if two num- 
bers are equally increased, the difference between them remains 
unchanged; thus, the difference between 9 and 4 is 5, and, if 10 
is added to both 9 and 4, making 19 and 14, the difference still is 
5. Now, in solving Ex. 17 by the second method, we add 10 
units to the minuend and 1 ten {the same as 10 units) to the 
subtrahend, and .*. find the same remainder as by the first method. 

SI. How many methods of subtracting when a figure of the minuend is less than the 
one auder it? What is the first method? Second? The second depends on what 
principle? By the second method, f5 the same number culded to minuend caul subtmheudf 
How? 

t 
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* _ 

52, The preceding examples illustrate all the prin 
ciples in subtraction. Hence, to perform subtraction. 

Rule. 1. Write the less number under the greater , units 
under units, te^is under tens, etc., and draw a line beneath. 

2. Beginning at the right hand, take each figure of the suhtra* 
hendfrom the figure above it, and place the remainder under 
the line, 

3. Jf any figure in the subtrahend is greater than the figure 
above it, add ten to the upper figure and take the lower figure 
from the sum ; write doum the remainder and, considering the 
next figure in the minuend one less, or the next figure in the 
subtrahend one greater, proceed as before. 

53. Proof. Add the subtrahend and the remainder to^ 
gether, and the sum should be the minuend. 

Note 1. This proof rests upon the self-evident truth, that the whole of a 
thing is equal to the sum ofaU its parts; thus, the minuend i& separated into the 
two parts, subtrahend and remainder; hence the sum of those parts must he the 
minuend. 

Ex. 18. 

Minuend, 68745 , , i , 

Subtrahend, 26 854 As the «wot of the subtrahend and 

■o • J A I QA-i remainder is the minuend, the work 
Remamder, 41891 . „ ^j * v - u*, 

' _^^^_^ IS supposed to be right. 

Proof, 68745 ^^ ^ 

19. 20. 21. 

Minuend, 9875 532769 5784268 

Subtrahend, 265 278493 3296416 

Remainder, 9610 254276 

Proof, 9875 532769 

22. 23. 24. 

From 468724 5406872 9846237 
Take 259782 2304798 9468714 

Ans. 208942 

59. The rule for snbtaotion ? 53. How ia Subtnction proTed ? On wh*t piinoipla 
does this proof rest ? 
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25. 

From 243769 
Take 243627 



26. 

3876048 
2960040 



27. 

5666669 



Minuend, 
Subtrahend, 

Remainder, 



Ex. 28. 

(5) (9) (12) 

6 2 
4 3 8 



16 4 



Here we cannot take 8 from 2, 
nor can we borrow from the tens' 
place, as that place is occupied by 
; but we can borrow one of the 
6 hundreds and separate the one 
hundred into 9 tens and 10 units; 
then, putting the 9 tens in the 
place of tens and adding the 10 units to the 2 units, we can sub- 
tract 8 from 12, 3 from 9, and 4 from 5. 

NoTB 2. This process will probably be more readily understood by the 
yoang learner than the second method given in the rule, though the latter, 
being thought more convenient,, is usually adopted. 



29. 

From 8702 
Take 2465 



30. 

4003 
1876 



31. 

870000 
324872 



32. From 804 take 567. 

33. From 4687 take 2398. 

34. From 87062 take 36981. 

35. Subtract 2437 from 8064. 

36. Subtract 160874 from 4769872. 

37. Subtract 3768942 from 7000000. 

38. Take 87406 from 95472 

39. Take 2704698 from 8749206. 

40. How many are 3642 less 1468? 

41. How many are 87649 less 24065 ? 

42. 8749— 3684=how many? 

43. 7248— 2943= how many? 

44. The difference between two numbers is 
greater number is 876 ; what is the less ? 

45. What number added to 3876 will give 7469 ? 

46. What number taken from 8742 leaves 3748 ? 



Ans. 237. 



Ans. 5627 



Ans. 8066. 

Ans. 2174. 

Ans. 5065. 

365 and the 
Ans. 511. 



53* What is there pocoUar ia Bx. 287 Bxplain the proeeM. . 



28 SUBTRACTION. 

47. The sum of two numbers is 8629, and the less of the two 
numbers is 2689 ; what is the greater ? Ans, 5940. 

48. The sum of two numbers is P. 426, and the greater is 
7162 ; what is the less ? 

49. From fourteen million, eight hundred and sixty-two thou- 
sand, three hundred and twenty-five, take six million, six hundred 
and eighty-six thousand, two hundred and fourteen. 

Ans. 8176111. 

50. From seven hundred and thirty-three thousand, six hun- 
dred and fifty-four, take two hundred and twenty-seven thousand, 
five hundred and fifteen. 

51. How many years from the discovery of America by Co- 
lumbus in 1492 to the birth of Washington in 1732 ? 

52. How many years have elapsed since the discovery of 
America in 1492 ? 

53. By the census of 1860, the number of inhabitants in 
Massachusetts was 1231065; and the number in Vermont was 
315116 ; how many more in Massachusetts than in Vermont? 

54. The population of the United States was 23191876 in 
1850, and 17063353 in 1840 ; what was the increase in ten 
years ? Ans. 6128523. 

55. The area of New England is 64230 square miles and the 
area of Maine is 35000 square miles ; what is the area of the 
other five New England States ? 

56. About 56619608 bushels of com were raised in Ohio in 
1850, and 73436690 bushels in 1853 ; what was the increase? 

57. Bought a paper mill for $15475, and sold it for $17925 ; 
what did I gain ? 

58. How many are 876942 — 468279 ? 

59. How many are 742006 — 387429 ? 

60. How many are 820654 — 260408 ? 

61. Washington was born in 1732 and died in 1799 ; at what 
age did he die ? 

62. A merchant sold goods to the amount of $4276, and 
thereby gained $1142 ; what did the goods cost him ? 

63. A farm was sold for $3462. which was $876 more than 
it cost ; what did it cost ? $2586. 
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64. The distance from the earth to the son is about 95000000 
miles ; the distance to the moon is about 240000 miles. How 
much further to the sun than to the moon ? 

6o. Methuselah died at the age of 969 years, and Washington 
at 67 ; what was the difference of their ages ? 

66. Mr. Hale, owing a debt of $3762, paid $2486 ; how much 
remained unpaid ? 

Examples in Addition and Subtraction. 

1. From the sum of 76 and 92 take 14. Ans. 154. 

2. From the sum of the three numbers, 876, 493, and 916, 
take the sum of 842 and 397. Ans. 1046. 

3. I owe 3 notes, whose sum is $600. One of these notes is 
for $150, and another for $200 ; for what is the third one ? 

4. My real estate is valued at $4500 and my personal prop 
erty at $2596. 1 owe to A $600, to B $1358, and to C $318 ; 
what am I worth ? Ans. $4820. 

5. Bought a barrel of flour for $9, four yards of cloth for $2, 
and 8 pounds of sugar for $1. In payment I gave a ten and a 
five dollar bill ; what change shall the merchant return to me ? 

6. Mr. Fox, owning 3762 acres of land, gave 563 acres to his 
oldest son, and 672 acres to his youngest son ; how many acres 
had he remaining ? 

7. The area of Maine is 35000 square miles ; N. H., 8030 ; 
Vt, 8000 ; Mass., 7250 ; R. L, 1200 ; Ct., 4750. Which is the 
greater, Maine or the rest of N. E. ? How much ? 

8. Grave my note for $3465. Paid $1300 at one time, and 
$575 at another ; how much do I still owe ? Ans. $1590. 

9. Mr. T., opening an account at the Andover Bank, deposited 
SI 87 on Monday, $362 on Tuesday, $580 on Thursday, and 
8675 on Friday. On Tuesday he withdrew $67, on Wednesday 
$213, on Friday $350, and on Saturday $125 ; how much re- 
mained on deposit at the close of the week ? Ans. $1049. 

10. A traveler who was 875 miles from home, traveled to- 
ward home 144 miles on Monday, 127 miles on Tuesday, 156 
miles on Wednesday, and 157 miles on Thursday ; how far from 

home was he on Friday morning ? 

8* 
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11. From the discovery of America by Columbus in 1492, to 
the settlement of Jamestown in 1607, was 115 years, from the 
settlement of Jamestown to the Declaration of Independence in 
1776, was 169 years, and from the Declaration of Independence 
to the present time (1872) is 96 years. Methuselah died at the 
age of 969 years ; how much longer did he live than from the 
discovery of America to the year 1872 ? Ans. 589 years. 

12. Four men, A, B, C, and D, commencing business together, 
furnished money as follows : A, $2475 ; B, $3475 ; C, $2850 ; 
and D, $4500. At the end of a year they closed business, hav- 
ing lost $3225 ; how much money had they to divide between 
them? 



MULTIPLICATION. 

54. Multiplication is the process of finding how many 
units there are in any number of times a given number. 

Or, Multiplication is a short method of adding equal numbers ; that 
is, multiplication is a short method oi finding the sum of the repetitions of a 
nnmber. 

The Multiplicand is the number to be repeated. 

The Multiplier is the number which shows how many times 
the multiplicand is to be taken. 

The Product is the sum of the repetitions, or the remU of the 
multiplication. 

The MvltipUcand and MuUiplier are called Factors. 

Ex. 1. There are 7 days in 1 week; how many days in 4 

weeks ? 

This example may be solved by addition ; thus, 7-}- 7-}- 7-}- 7 
= 28 ; or more briefly, by multiplication ; thus, 4 times 7 are 
28, Ans. 



54. What is Multiplication? Another definition? What is the Multiplicand^ 
Multiplier ? Product f What axe the MultipUoand and Multiplier called ? 
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55. The pupil, before advancing further, should learn the 
following 

MULTIPLICATION TABLE. 



( 


)1C8 


Twice 


Tbiee times 


Fonr times 


FlYe times 


Six times 


1 


is 1 


1 


are 2 


1 


are 3 


1 


are 4 


1 


are 5 


1 


are 6 


2 


2 


2 


4 


2 


6 


2 


8 


2 


10 


2 


12 


8 


8 


3 


6 


3 


9 


3 


12 


3 


15 


3 


18 


4 


4 


4 


8 


4 


12 


4 


16 


4 


20 


4 


24 


5 


5 


5 


10 


5 


15 


5 


20 


5 


25 


5 


30 


6 


6 


6 


12 


6 


18 


6 


24 


6 


30 


6 


36 


7 


7 


7 


14 


7 


21 


7 


28 


7 


35 


7 


42 


8 


8 


8 


16 


8 


24 


8 


32 


8 


40 


8 


48 


9 


9 


9 


18 


9 


27 


9 


36 


9 


45 


9 


54 


10 


10 


10 


20 


10 


30 


10 


40 


10 


50 


10 


60 


11 


11 


11 


22 


11 


33 


11 


44 


11 


55 


11 


66 


12 


12 


12 


24 


12 


36 


12 


48 


12 


60 


12 


72 




Sevei tunes 


Eislit times 


line times 


Ten times 


Eleven limes 


TwelYe times 


1 


are 7 


1 


are 8 


1 


are 9 


1 i 


ire 10 


1 i 


ire 11 


1 i 


we 12 


2 


14 


2 


16 


2 


• 18 


2 


20 


2 


22 


2 


24 


3 


21 


3 


24 


3 


27 


3 


30 


3 


33 


3 


36 


4 


28 


4 


32 


4 


36 


4 


40 


4 


44 


4 


48 




35 


5 


40 


5 


45 


5 


50 


5 


55 


5 


60 


6 


42 


6 


48 


6 


54 


6 


60 


6 


66 


6 


72 


7 


49 


7 


56 


7 


63 


7 


70 


7 


77 


7 


84) 


8 


56 


8 


64 


8 


72 


8 


80 


8 


88 


8 


96. 


9 


63 


9 


72 


9 


81 


9 


90 


9 


99 


9 


108 


10 


70 


10 


80 


10 


90 


10 


100 


10 


110 


10 


120 


11 


77 


11 


88 


11 


99 


11 


110 


11 


121 


11 


132 


12 


84 


12 


96 


12 


108 


12 


120 


12 


132 


12 


144 



Ex. 2. How many are 8 times 3 ? 3 times 8 ? 6 times 4 ? 
4 times 6 ? 7 times 7 ? 5 times 9 ? 

3. How many are 9 times 7 ? 9 times 11 ? 8 times 6? 6 
times 12 ? 12 times 6 ? 9 times 8 ? 

4. If I deposit $10 a month in a savings bank, how many 
dollars shall I deposit in 4 months ? In 7 months ? In 5 months? 
In 12 months ? 
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5. When wood is worth $6 a cord, what shall I pay for 3 
cords ? 5 cords ? 8 cords ? 11 cords ? 

6. In one year there are 12 months, how many months in 2 
years ? 4 years ? 7 years ? 12 years ? 

7. K I study 11 hours in a day, how many hours shall I 
study in 3 days ? 5 days ? 8 days ? 11 days ? 

56, To multiply by a single figure. 

8. In one bushel are 32 quarts ; how many quarts in 6 
bushels ? 



BT ADDITION. 

32 
32 
32 
32 
32 
32 

Sum, r92 



BY MULTIPLICATION 

32 
6 



Product, 19 2 



In 6 bushels there are, 
evidently, 6 times as many 
quarts as in 1 bushel, and 
the number of quarts in 6 
bushels may be obtained 



by adding^ as in the margin ; or, more briefly, 
by mtiUiplying ; thus, 6 times 2 units-arfi_12 
. units = 1 ten and 2 units ; write the 2 units 
in units' place, and then say 6 times 3 tens-are 
18 tens, which, increased by the 1 ten previously obtained, 
make 19 tens = 1 hundred and 9 tens, and these, written in 
the place of hundreds and tens respectively, give the true prod- 
uct. Hence, 

Rule. Write the multiplier under the multiplicand, and draw 
a line beneath ; multiply the units of the multiplicand, set the 
units of the product under the multiplier, and add the tens, if 
any, to the product of the tens, and so proceed. 



Multiplicai 
Multiplier, 


id, 


9. 
427 
2 


10. 
1 347 
5 


11. 
1064 
8 


Product, 


854 


6735 


85 12 


12. 
8423 

7 

589 61 




13. 
543 6 
9 


14. 
2 6493 
3 


15. 
7 6489 
4 



56. Which flgoM of the mtdtiplicand is multiplied first? Where are the units of the 
inrodnct written ? What Is done with the tens ? Repeat the rule. 
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16. 17. 18. 

36042 4787243 8424270 
6 9 7 



216252 23969890 

57. To multiply by two or more figures. 
19. How many quarts in 46 busheb ? 

opERATioif . First multiply by 6, as though 6 were 

Multiplicand, 3 2 the only figure in the multipUer ; then 

Multiplier, 4 6 multiply by 4, and place the first figure 

2 9 2 o^ this product in the place of tens ; for 

2 2 8 multiplying by the 4 tens is the same as 

i>ivwi «f -i ±7 9 multiplying by 40, and 40 times 2 units 
rroduct, 14/^ ^j,^ 3Q ^^^.^^ _ 3 ^^^^ , ^ ^ ^^^ product 

of units by tens is tens. Having multi- 
plied by each figure in the multiplier, the sum of the partial 
products will be the true product. 

Note. So much of the product as is obtained by multiplying the whole' 
multiplicand by <me figure of the multiplier is called a partial product ; thus, 
in the 19th example, 192 is the first partial product and 128 tens is the 
second. 

58. Similar reasoning applies however many figures there 
may be in the multiplier. Hence, 

Rule. 1. Write the multiplier under the multiplicand and 
draw a line beneath, 

2. Beginning at the right hand of the multiplicand, multiply 
the multiplicand by each figure in the multiplier, setting the first 
figure of each 'partial product directly under the figure of the 
mvkiplier which produces it, 

3. The SUM of these partial products wiU he the true product, 

59. Proof. Multiply the multiplier hy the multiplicand, and, 
if correct, the result wiU be like the first product. 

Note. This proof Tests on the principle, that the order of the fectors is 
immaterial ; thus, 3X4 = 4X3;5X2X7 = 2X7X5. 



57. Which flgui* of the multiplier is first employed ? Where is the first figure of each 
pwtirt product written ? What is a partial product ? 58. Rule for multiplying by two 
or mon figures? 99. Proof? Principle? 
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Ex. 20. Multiply 5236 by 2413. 

OPERATION. 



Multiplicand, 
Multiplier, 



5236 
2413 

15708 
5236 
20944 
10472 

Product, 12 634468 = 



Multiplicand, 
Multiplier, 

23. . 

34678 
54 



21. 
2640873 
4622 

24 

54327 
324 



25. 

8645 
463 



FBOOF. 

2413 
5236 

14478 
7239 
4826 
12065 

126344T8 

22. 
12474893 
79 

26. 

3579 
246 



Ans. 1522256. 



27. Multiply 4276 by 356. 

28. Multiply 5462 by 248. 

29. Multiply 4628 by 336. 

30. Multiply 3874 by 846. 

60. The sign of multiplication, X> signifies that the two 
numbers, between which it stands are to be multiplied together ; 
thus, 6 X 5 = 30, i. e. six multiplied by five equals thirty ; or, 
more familiarly, six times five are thirty. 



31. How many are 726 X 27 ? 

32. How many are 4628 X 554 ? 

33. 3648 X 36 = how many ? 

34. 4275 X 54= how many? 

35. 3759 X 8463 = ? 

36. 53642 X 63 = ? 41. 

37. 4620X524 = ? 42. 

38. 8726 X 463 = ? 43. 

39. 7692X356 = ? 44. 

40. 2146 X 179 = ? 45. 



Ans. 19602. 
Ans. 2563912. 
Ans. 131328. 
Ans. 230850. 
Ans. 31812417. 
37642 X 57 = ? 
37942 X 386 = ? 
27403X584 = ? 
36008X412 = ? 
81650 X 789 = ? 



60* Sign of multiplication, what does it dgnity ? 
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46. If 37 men do a piece of work in 23 days, in how many 
days will 1 man do the same work ? 

47. What is the value of 37 acres of land, at $43 per acre ? 

48. If a horse can travel 41 miles per day, how fisir can he 
travel in 17 days ? 

49. How many yards of doth in 29 pieces, if each piece con- 
tains 31 yards ? 

61. To multiply by a composite number. 

A Composite Number is the product of two or more inte- 
gral numbers ; thus 15 is a composite namber, whose factors are 
3 and 5 ; and 12 is a composite number, whose factors are 2 and 
6, or 3 and 4, or 2, 2, and 3. 

It will be observed that a composite number may have several 
sets of factors. 

50. If 35 men have $37 each, how many dollars have they all ? 

OPERATION. The 35 men may be 

35 = 5X7. 
Multiplicand, $ 3 7 

Ist Factor of Multiplier, 5 



$1 85 
2d Factor of Multiplier, 7 

Product, $1295 



367 

8 



51. Multiply 367 by 168. 

FIRST OPERATION. 

168 = 8 X 7 X3. 

Multiplicand, 

First Factor of Multiplier, 

2936 
Second Factor of Multiplier, 7 

T055~2 
Third Factor of Multiplier, 3 

Product, 



separated into 7 groups of 
5 men each. Now 1 group 
of 5 men will have 5 times 
$37 = $185, and if 1 group 
has $185, evidently 7 groups 
will have 7 times $185 = 
$1295, Ans. ; i. e. 7 times 5 
times a number are 35 times 
that number. 

Ans. 61656. 

SECOND OPERATION. 



168 = 4X7X6. 

367 
4 

1468 

7 



61656 = 



10276 
6 

61656 



81. Wbat is a composite number ? May a compoflite number hare moTB than one set 
•^fceton? 



3(> M ULTIPLIOATION. 

Several other sets of factors of 168 may be used, and give 
the same product. Every similar example may be solved in 
like manner. Hence, 

Multiply the multiplicand by one of the factors of the muUi- 
plier, and that product by another factor^ and so on until all the 
factors in the set have been taken ; the last product wiU be the true 
product. 

52. Multiply 743 by 42, i. e. by'7 and 6. Ans. 31206. 

53. Multiply 3467 by 56. 

54. 839 X 54 = how many? Ans. 45306. 

55. 7869X72 = ? 

56. 4698*76X81 = ? 

57. 478969 X 1728 = ? Ans. 827658432. 
5S. 5387469X96 = ? 

59. 987462X49=? 

e^ To multiply by 10, 100, 1000, or 1 with any num- 
ber of ciphers annexed : — 

Annex as many ciphers to the multiplicand as there are ciphers 
in the mukiplier, and the number so formed wiU be the product. 

Note. The reason of this is obvious. Annexing a cipher removes each 
figure in the multiplicand one place toward the left, and thus its value is 
made ten fold (Art 15). 

60. Multiply 74 hy 10. Ans. 740. 

61. Multiply 869 by 10000. Ans. 8690000. 

62. Multiply 4698 by 1000. 

63. 76984 X 100000 = ? Ans. 7698400000. 

64. 59874 X 1000000000=? 

e3. To multiply by 20, 60, 600, 26000, or any similar 
number : 

Multiply by the significant figureSj and to the product annex as 
many ciphers as there are ciphers at the right of the significant 
figures of. the multiplier. 

61. How do we maltiply by a composite number. 63. How is a number multfplied 
by 10? By 100? Why? 63. How is a number multlpUed by 20 ? Why? 
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^. Multiply 756 by 30. Ans. 22680. 

OPERATION. This is upon the prindple of Art. 61. The 

75 6 &ctors of 30 are 3 and 10. Having multi- 

30 plied by 3, the product is multiplied by 10 

22680 ^y annexing (Art. 62). 

66. Multiply 743 by 3500. 

OPERATION. 

743 

7 The factors of 3500 are 7, 5^and 

5201 ^^' •'• Diiiltiply first by 7, then by^5, 

^QQ then annex two ciphers. 

Product, 2 600500 

67. Multiply 84693 by 480000. Ans. 40652640000. 

68. 8769432 X 7200000 = ? 

69. 94684235 X 49000000 = ? 

64, To multiply when there are ciphers at the right of 
both multiplicand and multiplier : — 

Mvliiply the significant figures of the multiplicand by those of 
the multiplier, and then annex as many ciphers to the product as 
there are ciphers at the right of both factors. 

70. Multiply 8000 by 900. 

OPERATION. The factors of 8000 are 8 and 

8000 1000, and those of 900 are 9 and 

900 100. Now, as it is immaterial in what 

Ans. 7200000 order the fsictors are taken (Art 59, 

Note), first multiply 8 by 9, then mul- 
tiply this product by 1000 (Art. 62), and this product by 100. 

71. Multiply 730000 by 2900. 

OPERATION. 
730000 

2900 



657 
146 



Product, 2117000000 



^* How are nnmben mnltipUed when iheie axe dphen at the light of both ftotois ! 

4 
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72. Multiply 840 by 2700000. Ans. 2268000000. 

73. 7693000 X 569000 = ? 

65. To multiply when there are ciphers between the 
significant figures of the multiplier : — 

Multiply only by the significant figures of the mvkiplier, takinQ 
care to set the first figure of each partial product directly under 
the figure of the multiplier which gives that product. 

14.. Multiply 5723 by 2004. 

This is only carrying out the 

OPERATION. principle (in addition) of settmg 

5723 units under units, tens under tens, 

2004 etc. The 2 of the multiplier is 

22892 ^^^' ^^^ 2^^ ^™®^ ^ ^® ^^^' 

11446 •*• ^^® ^ ^^ ^^® partial product 

 should be written in the thousands' 

Product, 11468892 p^^^^ j^ ^ directly under the 2 of 

the multiplier. 

75. Multiply 8724 by 4008. Ans. 14925792. 

76. 698427 X 420006 = ? 

77. 7800076900 X 2008040000 = ? 

66t To multiply by 9, 99, or any number of 9'b : 

Anriex as many 0*s to the multiplicand as there are 9*s in the 
multiplier, cmd from the number so formed subtract the muUipli" 
cand ; the remainder tciU be the prodtict sought. 

78. Multiply 234 by 99. 



OPERATION. 



23400= 100 times the multiplicand. 
234= 1 time the multiplicand. 



23166= 99 times the multiplicand, Ans. 

79. Multiply 3746 by 999. Ans. 3742254. 

80. Multiply 427 by 9999. 

65. To multiply when there are ciphers between the slgniflcaDt fignres of the mii1ti« 
plier? The reason? 66. Tomnltiplyby Ooranynumber of9'8? Beason? 
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67. To multiply by 13, 14, 15, 16, 17, etc. : 

Mvkiply hy the right-hand figure of the midtiplier, set the 
^product under the muUipUcandy one place fubtheb to the 
BIGHT, and add, 

81. Multiply 426 by 17. 

OPERATION. The 2982 is 7 times 426, and the 426, 

42 6 standing one place further to the lefty is 10 

2982 times 426 (Art. 15), .-. their sum is 17 

7242, Ans. times 426. 

82. Multiply 342 by 18. By 14. By 16. 

In a similar manner multiply by 102, 1005, 10009, etc 

83. Multiply 2463 by 102. 

OPERATION. 

2463 = 100 times 2463. 
49 2 6= 2 " " 



251226=102 « « Ans. 

84. Multiply 3248 by 104. By 1004. By 1008. 

68. To multiply by 21, 31, etc. : 

Multiplg hy the left-hart d figure of the multiplier, set the product 
under the muUiplicandj one place further to the left, 
and add. 

85. Multiply 324 by 21. 

SHORT METHOD. COMMON METHOD. 

324 324 

648 21 

6804, Ans. 324 

648 

6804, Ans. 

86. Multiply 34264 by 81. By 41. By 61. 
In Uke manner multiply by 201, 301, 6001, etc. 

87. Multiply 4237 by 501. Ans. 2122737. 

88. Multiply 34265 by 801. By 4001. By 30001. 



W. To multiply by 13 ? By 16 ? By 102 ? By 1005 ? Reason ? 68. To multloly by 
21 ? By 81 ? By 601 ? Reason ? Why better than the common method ? 
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Miscellaneous Examples in Multiplication. 

1. What cost 11 pounds of beef at 9 cents per pound? 

Ans. 99 cents. 

2. What cost 98 tons of hay at $15 per ton? Ans. $1470. 

3. In one hogshead of wine are 63 gallons ; how many gal- 
lons in 75 hogsheads ? 

4. In a certain house are 75 rooms, in each room four win- 
dows, and in each window 12 panes of ^ass ; how many panes 
of glass in the house ? Ans. 3600. 

5.. The earth, in its annual revolution, moves 19 miles in a 
second ; how far will it move in an hour, there being 60 seconds 
in a minute, and 60 minutes in an hour ? 

6. Light moves 192500 miles in a second; how far will it 
move in an hour ? Ans. 693,000,000 m. 

7. How many yards of cloth in 10 bales, each bale containing 
25 pieces, and each piece 24 yards ? 

8. K 12 men do a piece of work in 7 days, in how many days 
can 1 man do 5 times as much work ? 

9. Multiply forty-three million, seven hundred and four thou- 
sand, eight hundred and sixteen, by forty-two thousand and eight. 

10. A man bought 24 city lots at $365 each ; what did they 
all cost him ? Ans. $8760. 

11. Multiplicand = 4632 ; multiplier = 4008 ; product = ? 

12. Multiplier = 3333 ; multiplicand = 4444 ; product = ? 

Examples in the Fobegoino Principles. 

1. Two men start from the same place, and travel in the same 
direction, one at the rate of 56 miles and the other 75 miles per 
day ; how far apart are they at the end of 43 days ? 

2. Had the men named in Ex. 1 travelled in opposite direc- 
tions, how far apart would they have been in 56 days ? 

3. Bought 58 tons of hay for $600 and sold it for $12 per 
ton ; did I gain or lose ? How much ? 

4. Bought 25 horses for $125 each, and 14 pairs of oxen at 
$87 a pair ; what did I pay for all ? Ans. $4343. 
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5. Bought 56 barrels of flour at $9 per barrel, and in pay for 
it gave 48 cords of wood at $6 per cord, and the rest in money ; 
bow much money did I pay ? 

6. Paid $7 each for 63 sheep, and sold the flock for $425 ; 
did I gain or lose ? How much ? 

7. A farmer sold 56 bushels of wheat at $2 per bushel, for 
which he received 40 yards of doth at $2 per yard, and the 
balance in money ; how much money did he receive ? 

8. A merchant bought 846 barrels of flour for $7191 ; he 
sold 526 barrels at $9 per barrel, and the remainder at $8 per 
barrel ; did he gain or lose ? How much ? Ans. Gained $103. 

9. A man's income is $1575 a year, and his expenses are $3 
a day ; what does he save in a year of 365 days ? Ans. $480. 

10. Bought 18 tons of iron at $39 a ton, and 27 tons at $41 ; 
what shall I gain by selling the whole at $43 a ton ? 

11. A drover bought a herd of 33 oxen, paying as many dol- 
lars for each ox as there were oxen in the herd. He paid $500 
in money, and gave his note for the balance ; for how much did 
he give his note ? 

12. How many are 8 + (2 X 7) — (3 X 5) ? Ans. 7. 

13. How many are (9 X 7) -f (3 X 5) — 12? Ans. 66. 

14. How many are 48 — (3 X 6) — 4 ? Ans. 26. 

15. The factors of one number are 20, 14, and 23, and of 
another 16, 8, and 7; what is the difference of the two num- 
bers? Ans. 5544. 

16. The President of the United States receives a salary of 
$50000 a year ; what will he save in a year of 365 days, if his 
expenses are $100 a day ? Ans. $ 13500. 

17. A man having a journey of 313 miles to perform in 6 
days, travels 54 miles a day for 5 days ; how far must he go on 
the sixth day? 

18. A man sold three farms ; for the first he received $3475, 
for the second, $925 less than for the first, and for the third, he 
received twice as much as for the other two ; how much did he 
receive for the three farms? Ans. $18075. 

19. What shall I pay for 25 horses, at $75 each, and 12 oxen, 
at $54 each ? Ans. $2523. 

4* 



42 DIVISION. 

20. If a teacher receives a salary of $800 a year, and pays 
$210 a year for board, $75 for clothing, $50 for books, and $100 
for other expenses, how much will he save in 3 years ? 
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DIVISION. 

69t DiYisiON is the process of Ending how many times one 
number is contained in another, or of finding one of the equal 
parts of a number. 

The Dividend is the number to be divided' 

The Divisor is the number by which to divide. 

The Quotient is the number of times the dividend contains 
the divisor. 

If the dividend does not contain the divisor an extzct number 
of times, the part of the dividend which is left is called the 
Remainder. 

Note. The remainder is cdways of the same kind as the dividend, because 
it is a part of the dividend. 

Ex. 1 . How many oranges, at 4 cents each^ can be bought for 
12 cents? 

Ans. As many oranges as there are times 4 cents in 12 cents; 
4 cents are contained in 12 cents, 3 times; .*. 3 oranges, at 4 
cents each, can be bought for 12 cents. 

2. How many apples at 2 cents each, can be bought for 10 
cents? 

Ans. As many as there are times 2 cents in 10 cents, or as 
there are times 2 in 10, viz. 5. 

70. The sign of division, -^, indicates that the number be- 
fore it is to be divided by the number after it ; thus, 8 -J- 2=4, 
i. e. 8 divided by 2 equals 4, or 2 in 8, 4 times. 

3. How many are 6 -~ 2 ? Ans. 2 in 6, 3 times. 



69. WhatisDiTlsion? What the Diyidend ? DivisoT? Quotient? Remainder? Of 
what kind is the remainder ? 70. The sign of DiTision, what doee it indicate ? 
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In the same manner, let the pupil explain and recite the fol- 
lowing 

DIVISION TABLE. 



1-^1 — 1 


2-4-2=1 


3^3—1 


4-5- 4—1 


2-^1 — 2 


4-^ 2 — 2 


6-r 3 — 2 


8h 


-4 — 2 


3-5-1 — 3 


6-f- 2 — 3 


9-^3 — 3 


12-5 


-4 — 3 


4:1 — 4 


8-7-2 — 4 


12-5-3 — 4 


16 H 


-4 = 4 


5 -4- 1t-5 


10 -5- 2 = 5 


15-5-3 — 5 


20-5 


-4 = 5 


6 : 1 — 6 


12-5-2 — 6 


18-5-3 — 6 


24-: 


-4—6 


7 : 1 — 7 


14-^ 2 — 7 


21-5-3 — 7 


28 -I 


-4 = 7 


8-=- 1 — 8 


16-5-2-8 


24 -T- 3 — 8 


32-5 


- 4 = 8 


9-^1 — 9 


18-5-2 — 9 


27 -r- 3 — 9 


36-5 


- 4—9 


5^5 — 1 


6-f. 6— 1 


7 : 7 — 1 


8 : 8—1 


10 -T- 5 = 2 


12-5-6 = 2 


14-5-7 — 2 


16 : 8 — 2 


15 -4. 5 — 3 


18 : 6 — 3 


21 -5- 7 = 3^ 


24-5-8 — 3 


20 : 5 — 4 


24 -f- 6 — 4 


28-5-7 — 4 


32 : 8 — 4 


25-4-5 — 5 


30-1-6 — 5 


35 : 7 — 5 


40-5-8 — 5 


30 -^ 5 — 6 


36-f. 6 — 6 


42 : 7 — 6 


48-5-8—6 


35 -i. 5 — 7 


42 ^ 6 — 7 


49 : 7 — 7 


56 ^ 8 — 7 


40 -^ 5 — 8 


48 -r- 6 — 8 


56 : 7 — 8 


64-5-8 — 8 


45 -f. 5 — 9 


54-5-6 — 9 


63 : 7 — 9 


72-5-8 — 9 


9-5-9 — 1 


10 -f- 10—1 


11 -5- 11— 1 


12- 


i- 12— 1 


18 -i- 9 — 2 


20-^10-2 


22-5- 11—2 


24- 


5- 12=2 


27 — 9 — 3 


30-5- 10—3 


33 : 11 — 3 


36- 


5- 12—3 


36 -J- 9 — 4 


40-5- 10—4 


44 : n- 4 


48- 


h 12—4 


45 ^ 9 = 5 


50-1. 10—5 


55-^-11-5 


60- 


^- 12—5 


54-5-9 — 6 


60-5-10—6 


66-5-11—6 


72- 


5- 12—6 


63 : 9 — 7 


70 : 10—7 


77 -f- 11 — 7 


84- 


5- 12—7 


72 -f. 9 — 8 


80-5-10—8 


88-5-11 = 8 


96- 


r- 12— 8 


81 : 9 — 9 


90-5- 10—9 


99 -^ 11 = 9 


108- 


5- 12—9 



Ex. 4. 32 are how many times 4? 8? 2? 16? 

5. 48 are how many times 4 ? 6? 12? 8? 3? 16? 

6. 36 are how many times 12? 6? 9? 3 ? 4? 2? 

7. 40 are how many times 8? 4? 2? 10? 5? 20? 
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71 • Division is also indicated by the colon ; thus, 8:2 = 4. 
Also by writing the divisor before the dividend, with a curved 
line between ; thus, 2)846, or thus, 2 ) 8 4 6 ( , the quotient to 

be placed under or at the right of the dividend, and separated 
from it by a line. 

Also by writing the divisor under the dividend, with a line 
between; thus, f=d ; t. e. 6 divided by 2 equals 3 ; or, more 
familiarly, 2 in 6, 3 times. 

Ex. 8. How many are | ? Ans 2 in 8, 4 times. 

The fourth mode of indicating division gives the following 
compact and convenient 

DIVISION TABLE. 



\ 1 


*-l 


f 1 


1-1 


« 1 


» — 1 


f 2 


1-2 


f 2 


1 2 


¥ 2 


¥ 2 


f 3 


1-3 


5=3 


¥ — 3 


¥ = 3 


¥ 3 


t 4 


1 4 


¥ 4 


¥ — 4 


¥ 4 


¥ 4 


i 5 


¥ — 5 


¥ 5 


i^— 5 


¥ 5 


¥ — 5 


f 6 


y^ — % 


¥ 6 


¥ = 6 


¥ 6 


¥ 6 


i 7 


^—7 


¥ — 7 


¥ — 7 


¥ — 7 


¥ 7 


* 8 


^ — s 


¥ 8 


¥ — 8 


¥ 8 


¥ 8 


f-9 


^-—9 


¥ 9 


¥ — 9 


¥ 9 


¥ 9 


^ 1 


1 1 


f 1 


H-1 


H 1 


it 1 


V — 2 


¥ 2 


¥=2 


H 2 


ff-2 


U-2 


^ — 3 


¥ 3 


¥ — 3 


f*-3 


ff-3 


n 3 


i^- — 4 


¥ 4 


¥ 4 


t» 4 


« 4 


fl-4 


V- — 5 


¥ 5 


¥ 5 


f8-5 


ff 5 


*8 — 5 


V — 6 


¥ 6 


¥ 6 


*8 6 


H 6 


H— 6 


^—7 


V 7 


¥ — 7 


f« — 7 


H 7 


*l — 7 


A^ — 8 


¥ 8 


¥ 8 


H-8 


ff 8 


fl 8 


-V- — 9 


¥ 9 


¥ 9 


H-9 


H 9 


W 9 



71. Second sign of DiTision, what is it ? Third mode of indicating Dividon, what Lb it? 
Where is the quotient to he written ? Fourth method, what ? How are the dlTidend and 
divisor written in the second Division Table ? 
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Ex. 9. How many are 24 -4- 6, or i^ ? Ans. 4 

10. How many are 48 -f- 8, or ^ ? 

11. How many are 66 -?- 11, or ff ? 

12. How many are 84 -i- 12, or ||? 

13. How many are 63 -=- 9, or ^-? An*. 7. 

14. How many are 48 -f- 6, or ^ ? 

15. How many are 77 — 11, or {{ ? 

16. How many are 72 -^ 8, or 7^? 

17. How many are 96 -^ 1 2, or f | ? Ana. 8. 

18. How many are 88 -r- 8, or ^- ? 

19. How many are 72 h- 12, or |f ? 

73. When the dividend is large the division may be per- 
formed in two ways, as follows : 

20. Divide 1384 by 4. 

FIRST OPERATION. . xU J- • J J- • 

4^ 1384^346 Having written the divisor and divi- 

12 dend as in the margin, we first inquire 

— — how many times 4 is contained in 13, 

^ ^ (the fewest figures at the left of the 

^ ^ dividend that will contain the divisor), 

2 4 and find the quotient to be 3, which 

24 YfG set at the right of the dividend. 

We then multiply the divisor by the 

quotient, 3, and set the product, 12, 
under the 13 of the dividend, and sub- 
tract it therefrom. To the remainder, 1, we annex 8, the next 
figure of the dividend, and then inquire how many times the 
divisor is contained in 18, the second partial dividend; the re- 
sult, 4, we spt as the second figure of the quotient, and then 
multiply, subtract, annex, etc., as before, until all the figures of 
the dividend have been taken. 

Since the 13 of the dividend is hundreds, the 3 of the quo- 
tient is cUso hundreds ; since the 18 is iens^ the 4 is also tenx; 
and, universally, any quotient figure is of the same order as the 
right-hand figure of the dividend taken to obtain that quotient 
figure. 



73. How many myt to pttrform DiTision ? Of what order to Kojr quotient 
flgnra? 
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The foregoing operation is called Xon^ Division^ but the work 
may be much shortened by carrying the process in the mind, in- 
stead of writing it ; thus, 
SECOND OPERATION haviug Written the divi- 

Divisor, 4 ) 138 4 Dividend. sor and dividend as be- 
Quotient, 3 4 6 fore, say, 4 in 13, 3 times 

and 1 remainder ; set the 
quotient, 3 under the 3 of the dividend, and then, imagining the 
remainder, 1, placed before the 8, say, 4 in 18, 4 times and 2 
remainder ; set down the 4 as the second figure of the quotient, 
and imagine the 2 set before the next figure, and so proceed. 

This operation is called Short Division, which is usually 
adopted when the divisor is so small that the process may be 
readily carried in the mind. Hence, 

73. To perform Short Division : 

Rule. Divide the left-hand figure or figures of the dividend 
{the fewest figures in the dividend that will contain the divisor), 
and write the quotient under the right-hand figure taken in the divi^ 
dend ; if anything remains, prefix it mentally to the next figure 
in the dividend, and divide the number thu^ formed as before, and 
so proceed till all the figures of the dividend have been employed. 

Ex. 21. Divide 24864 by 8. 

OPERATION. 

Divisor, 8) 2 4 8 6 4 Dividend. 

Quotient, 3 108 

22. Divide 3246 by 2 . Ans. 1623. 

23. Divide 1326 by 3. Ans. 442. 

24. Divide 72345 by 5. Ans. 14469. 

25. Divide 3283 by 7. Ans. 469. 

26. Divide 59684% 4. Ans. 14921. 

27. Divide 69545 by 5. Ans. 13909. 

28. Divide 36945 by 9. Ans. 4105. 

29. Divide 27512 by 8. Ans. 3439. 



73. What is the first method of Diyiston called ? What the Second? When is Short 
Division employed ? 73. Rule for Short Division T 
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30. 31. 

Divisor, 8) 764128 Dividend. 3)213642 

Quotient, 95 516 71214 

32. 33. 34. 

6)32496 2)14865932 9)45828927 



74« When there is no remainder^ as in the first thirty-four 
examples, the division is complete. The dividend is then said 
to be divisible by the divisor, and the divisor is called an exact 
divisor. 

When there is a remainder, as in £x. 85, the division is in- 
complete, and the dividend is said to be indivisible by the divisor. 

85. Divide 2781 by 8. 

OPXRlTIOir. 

Divisor, 8)2781 Dividend. 
Quotient^ 347 ... 5 Remainder. 

36- Divide 3654 by 4. 

37. Divide 72584 by 5. 

38. 86471 -f- 3= how many? 

39. 40505-5-7=? 

40. 476589-^-9=? 

41. 987654 — 12=? 

42. 334523 -f- 11 = ? 

43. In one week there are 7 days ; how many weeks in 255 
days ? Ans. 36 weeks, Rem. 3 days. 

44. How many barrels of flour, at $6 a barrel, can be bought 
for $750 ? 

45. If 6 shillings make a dollar, how many dollars are there 
in2736shilUng8? 

46. K 4 weeks make a month, how many months are th6re in 
624 weeks ? 



Quotients, 


Rem. 


913, 


2. 


14516, 


4. 


28823, 


2. 


5786, 


3. 



74. When Lb the diTlsion complete ? When Is one number divhibU by another T 
What is an exact dlTiior ? When is one number indivisible by another ? 
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76. When the divisor is large^ the operation is usually 
performed by Long Division^ as follows : 

Ex. 47. Divide 2875 by 23. 

o Q \ o'^STrri o K ''^s operation is like the first 

^d)^«75(lJ5 operation in Ex. 20. The partial 

^^ dividends are 28, 57, and 115 ; the 

5 7 successive quotient figures are 1, 2, 

46 and 5, and these quotient figures 

\ 15 multiplied into the divisor, give 23, 

12 5 46, and 115 for the successive prod- 

ucts or subtrahends, and the last 
product, 115, taken from the last 
dividend, 115, leaves no remainder ; 
.-. 125 is the true quotient Hence, 







76i To perform Long Division : 

Rule. 1. Write the divisor and dividend as in short division^ 
and draw a curved line at the right of the dividend, 

2. Divide the smallest number of figures in the left of the divi- 
dend thai will contain the divisor, and write the result as the first 
figure of the quotient at the right of the dividend. 

3. Multiply the divisor hy the quotient figure, and unite the 
product under that part of the dividend taken, 

4. Subtract the product from the figures over it, and to the re- 
mainder annex the next figure of the dividend for a new partial 
dividend, 

5. Divide, and proceed as before, until the whole dividend has 
been divided, 

NoTB 1. It will be seen that the process of dividing consists of fonr dis- 
tinct steps, viz. ; first, to seek a quotient fignre ; second, multiply ; third, 
subtract ; and, fourth, form a new partial dividend by annexing the next 
fignre of the dividend to the remainder. 

Note 2. If any partial dividend will not contain the divisor, must be 
placed in the quotient, and another figure annexed to the partial dividend. 

Note 3. If the product of the divisor multiplied by the quotient fignre 

• — 

75. When is Long Diviaion employed? Explain Ex. 47. 76. Give the rale ftff 
Long Diyfaion. How many stepa in diyidiag ? What are they? Repeat Note 2. NottSi 
Not* 4. 
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is greater than the partial dividend, the quotient figare is too large, and 
mast be diminished. 

NoTB 4. If the remainder equals or exceeds the divisor, the quotient is 
too small, and must be increased. 

77. Division is the reverse of multiplication. In multiplica- 
tion the two factors are given, and the product is required; in 
division the product and one factor are given, and the other fac- 
tor is required. The dividend is the product, and the divisor 
and quotient are the factors ; thus, 

IN MULTIPUCAIIOir. 

Iteton, Product. 

5 X 4=20 

Hence the 

78* Proof. Multiply the divisor by the qtiotient, and to the 
product add the remainder ; the sum should be the dividend. 

48- Divide 2537 by 53. 





nr BivisioH. 


Dividend, 


Divisor, QiioUent. 


20 


-5-5 — 4 


Or, 20 


-^4 = 5 



OPBBATIOK. 

53)2537(47 


PB007. 

5 3 Divisor. 


212 


• 4 7 Quotient. 


417 


371 


371 


212 


46 


4 6 Remainder. 




2 5 3 7 Dividend. 


49. 


50. 


2 1 ) 8 6 4 ( 41 


8 7)3659(42 


84 


348 


24 


.17 9 


21 


174 



51. A flock of 1728 sheep were divided equally in 9 differ- 
ent pastures, how many sheep were there in each pasture ? 

* — —  

77. What 18 said of Division and Multiplication? In Multiplication what is given ? 
What leqniied? la Division what is givsn? Bequired? 78* How is Division 
piDwd? 

5 
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[^aotientf 


1. Rem. \ 


1509, 


3. 


2615, 


16. 


10175, 


24. 


5075, 


43. 


10475, 


7. 


9465, 


13. 


11237, 


57. 


1090, 


124 



52. Divide 46782 by 31. 

53. Divide 47086 by 18. 

54. Divide 468074 by 46. 

55. Divide 340068 by 67. 

56. 869432 -4- 83 = how many ? 

57. 937048 -^ 99 = how many ? 

58. 876543 -^78 = how many? 

59. 276984-^254 = ? 

60. 376958 -^ 349 = ? 

61. 876598-^427 = ? 

62. 469873 -^ 789 = ? 

63. 804068 -=- 803 = ? • 

64. 896842 -^ 548 = ? 

65. 569432-^45 = ? 

66. 98647324 -^ 4893 = ? 

67. 698742346525 -f- 6995 = ? 

68. Divide four hundred eighteen thousand, six hundred and 
forty-eight, by twenty-four. Ans., Quo. 17443, Rem. 16. 

69. Divide two hundred one thousand, five hundred and 
ninety-five acres of land, into twenty-three equal parts. 

70. A railroad that cost $3576500 was divided into 7153 
equal shares ; what was the cost of each share ? 

71. A farmer raised 2001 bushels of wheat on 87 acres of 
land ; how many bushels did he raise per acre ? 

72. In how many days will a ship sail 3456 miles, if it sails 
144 miles per day ? 

73. A farmer raised 4088 bushels of com, his crop averaging 
56 bushels per acre ; how many acres did he plant ? 

74. A drover paid $2175 for 29 oxen ; how many dollars 
did he pay for each ox ? 

75. The product of two numbers is 10707, and one of the 
numbers is 129 ; what is the other number ? 

76. The earth, in its revolution round the sun, moves about 
1641600 miles in one day ; how far does it move in one second, 
there being 86400 seconds in a day ? 

77. Divide $1064 equally among 8 men. Ans. $183. 
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79. To divide by a composite number. 
Ex. 78. Divide $1855 equally among 35 men. 



OPXRATIOir. 



35 = 7 X5. 
Ist Factor, 7) $1855 Dividend. 

2d Factor, 5) $ 2 6 5 1st Quotient, 

$ 5 3 True Quotient 



The 35 men may 
be separated into 7 
groups of 5 men 
each. Then divid- 
ing by 7 gives $265 
for each group, and 
dividing the $265 by 5 gives $53 for each man. 

Note. When a composite number is made up of different sets of fac- 
tors, as in Ex. 79, it is immaterial which set is taken. It is also immaterial 
in what order the factors are taken. 



79. Divide 10656 by 288. 
288= 4 X 6 X 12 = 6X6X8 

Yosrt oPBUTioir. 

4) 1 6 5 6 
6) 2 6 6 4 
12) 4 4 4 

37 = ^ 



8 X 3 X 12, etc 

SIOOND OPEKATION 

6) 1 6 5 6 

6) 1 7 7 6 

8)29 6 

37 



From these examples we have the following 

Rule. Divide the dividend by one factor of the divisor, and 
the quotient so obtained by another factor, and so on till all the 
factors of the set have been used. The last quotient wiU be the 
true quotient. 



80. Divide 1551 by 33. 

*81. Divide 31794 by 42. 

82. Divide 47936 by 56. 

83. Divide 24840 by 72. 

84. Divide 7665 by 105. 

85. Divide 1064 by 56. 

86. Divide 1984 by 64. 

87. Divide 3321 by 81. 



88. Divide 187236 by 252. 

89. Divide 1255872 by 192. 

90. Divide 1365 by 105. 

91. Divide 5355 by 315. 

92. Divide 6699 by 231. 

93. Divide 3822 by 294. 

94. Divide 8568 by 504. 

95. Divide 7245 by 315. 



79. Bale for diyiding by a Composite Number? Is it material which fiwtor of the 
divlBor is ased first ? 
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80i In dividing by the factors of the divisor, there may be a 
remainder after either or each of the divisions. 

Should the learner find a difficulty in determining the true 
remainder, he has but to remember that it is always of the same 
kind as the dividend (Art. 69, Note). 

96. Divide 86 by 21. 

OPIBATIOir. 

7) 8 6 In this example, as 86 is the 

3)"T2...2 Rem. true dividend, 2 is the true 

Quotient, "1 remainder. 

97. Divide 92 by 28. • 

opiRATioN. In this example, as 23 is only 

4) 92 one fourth of the true dividend, 

7\'23 so the remainder, 2, is only one 

Quotient, ~3 . . .2 Rem. ^'"I*^ f *^ *™« remainder ; 
^ .*. 2 X 4=8, true remainder. 

98. Divide 527 by 42. 

* 

opttATiDir. By the explanation of exam- 

6) 5 2 7 pies 96 and 97, we see that 5 is 

7\ gy ^ ^ ^ 5 Rem. ^^® P^^^ ^^ ^^ ^^^® remainder, 

rk„^x* «♦ tit' ' Q -p^^. ^^'^ that 3, the second remain- 

Quotient, 1 / ... 3 Rem. ^^^^ multiplied by 6, the first 

divisor, is the other part ; i. e. 5 -f- 3 X 6 = 23, is the true re- 
mainder. The same species of reasoning applies when there are 
more than two divisors. Hence, 

To obtain the true remainder when division is per- 
formed by using the factors of the divisor : 

Rule. Multiply each remainder, except that left by the first 
division, by the continued product of the divisors preceding that 
which gave the remainders severally, and the sum of the products, 
together with the remainder left by the first division, wiU be the 
true remainder. 

NoTB 1. When there are but two divisor^ and two remainders, the rnle 

80. Rule for finding the true remainder when the factors of the diTisor are need 
wpaiately ? The reason ? What is meant by a continued produce ? 
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only requires the addition of ihejirst remainder y to the /troduct of the first 
divisor and second remainder. 

Note 2. When three or more factors are mtdtiplled tog^ether, the product 
is called a continued product. 

99. Divide 1834 by 35. . Ans. Quo. 52, Rem. 14. 

OPSBATIOlf. TBUI BEMAINDBB. 

35 = 5 X 7. 4= 1st Rem. 

5)1834 2x5 = lO = 2dRem. X IstDiv. 

7y3~66 ... 4, 1st Rem. 14 = True Rem. 

Quo., 5 2 ... 2, 2d Rem. 

100. Divide 18328 by 385. 

OPUtATIOir. TEUI BnCAHTDER. 

385 = 5X7X11. 3=l8tRem. 

5 )18328 AX 5= 2 0= 1st Prod. 

7) 3665 . . . 3, 1st Rem. 6x7x5 = 21 0= 2d Prod. 

1 1 ) 5 2 3 ... 4, 2d Rem. 233 = True Rem. 

Quo., 47 ... 6, 3d Rem. 

101. Divide 5273 by 42. 

42 = 6 X 7. Ans. 125 and 23 Rem. 

102. Divide 46987 by 504, using the ^tors of the divisor. 

Ans. 93 and 115 Rem. 

103. 437298 -j- 54 = ? 108. 6842 -j- 49 = .? 

104. 216349 -V- 64 = ? 109. 7829 -^ 35 = ? 

105. 2411 -^ 72 = ? 110. 3748 -f- 42 = ? 

106. 36067-5-45 = ? 111. 4629 -r- 81 = ? 

107. 65947 -^ 25 = ? 112. 3643 -~ 48 = ? 

81. To divide by 10, 100, 1000, etc. 

^^ ^ffy ^ ^ point, as many figures from the right hand of 
the dividend as there are ciphers in the divisor. The figures at 
the left of the point are the quotient, and those at the right are the 
remainder. 

113. Divide 756 by 10. Ans. 75.6, i. e. 75 Quo., 6 Rem. 

81. OiTB a short method for dividing by 10? By 100? 

6* 
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Note. The reason of this is obvious. By taking away the right-hand 
figure, each of the other figures is brought one place nearer to units, and its 
value is only one tenth as great as before (Art. 15), and .*. the whole is 
divided by 10. For like reasons, cutting off two figures divides by 100 ; 
cutting off three figures divides by 1000, etc. 

114. Divide 402763 by 10. 

115. Divide 76943 by 100. Ans. 769 and 43 Rem. 

116. Divide 98765423 by 100000. 

Ans. 987 and 65423 Rem. 

117. Divide 3078654321 by 100000000. 

8& To divide by 20, 50, 700, or any similar number : 

Out off €18 many figures from the right of the dividend as there 
are ciphers at the right of the significant figures of the divisor^ 
and then divide the remaining figures of the dividend by the sig^ 
nificant figures of the divisor. 

Note 1. This is on the principle of dividing by the factors of the divi- 
sor ; .-. the true remainder will be found by the rule in Art 80. 

118. Divide 74689 by 8000. Ans. 9 and 2689 Rem. 

o"«^™>»- We divide by 1000 by cutting 

8 ) 7 4.6 8 9 ^g. g39^ ^hi^j^ gj^^s 74 for a 

Quotient, 9 ... 2 Rem. quotient, and 689 for a remain- 
der; then divide 74 by 8, and 
obtain the quotient, 9, and remainder, 2. This remainder, 2, is 
2000, which, increased by 689, gives 2689 for the true remainder 
(Art. 80). 

Note 2. It will be observed that the true remainder, in all examples 
like the 118th, is obtained by annexing the Ist to the 2d remainder. 

119. Divide 67475 by 2400. 

120. Divide 74689 by 4200. Ans. 17 and 3289 Rem. 

121. Divide 276987 by 3300. 

122. 769842 -4- 45000 = ? Ans. 17 and 4842 Rem. 

123. 9999999 — 33300 = ? 

124. 80407080 -^ 40000 = ? 

125. 987654321 -j- 90900 = ? 



81. Reason for this method of dividing by 10? 83. Short method for dividing by 
20 ? By 600 ? Reason ? How is the true remainder found ? 
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General Principles op Division. 

83. The value of a quotient depends upon the relative 
values of the divisor and dividend, and not upon their 
absolute values, as will be seen by the following propo- 
sitions. 

(a) If the divisor remains unaltered, multiplying the dividend 
hy any number isy in effect^ multiplying the quotient by the same 
number; thus, 

15-f.3= 5 

60-^3 = 20; 
L e. multiplying the dividend by 4 multiplies the quotient by 4. 

(b) Dividing the dividend by any number is dividing the 
quotient by the same number ; thus, 

24-4-2 = 12 
3)2^ 

8-j-2= 4 = 12-T-3; 
u 6. dividing the dividend by 3 divides the quotient by 3. 

(c) Multiplying the divisor divides the quotient ; thus, 

30-5-2 = 15 
3^ 

30-T-6= 5 = 15-^3; 
i. fc. multiplying the divisor by 3 divides the quotient by 3. 

(d) Dividing the divisor mtdtiplies the quotient ; thus, 

40-5-10= 4 
5)1_0 

40-f- 2 = 20 = 4X5; 
L e. dividing the divisor by 6 multiplies the quotient by 5. 



83. Does the tin of the quottent depend upon the absolute siie of dlylBor and diri- 
iend? Upon what does it depend? What is the flzst propofli^n? Seoond? TUrd? 
Fonrth? 
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(e) It follows, from (a) and (b), that the greater the dividend^ 
the greater is the quotient ; and the less the dividend, the less 
the quotient. 

(f ) Also, from (c) and (d),4hat the greater the divisor, the 
less is the quotient; and the less the divisor, the greater the- 
quatienU 

84. From the illustrations in Art. 83 we see that any 
change in the dividend causes a SQirLAR change in the 
quotient, and that any change in the divisor causes an 
OPPOSITE change in the quotient. Hence, 

(a) Multiplying both dividend and divisor by the same number 
does not affect the quotient ; thus, 

12-^3=4 
_2 _2 

2 4-^ 6 = 4, Quotient unchanged. 

(b) Dividing both dividend and divisor by the same number 
does not affect the quotient ; thus, 

20 -5- 10 = 2 
5)20 5)10 

4 -5- 2 = 2, Quotient unchanged. 

(c) It follows from (a) and (b), that the operations of mvlti- 
plying and dividing by the same number cancel (i. e. destroy) 
each other ; e. g., 

If a number be multiplied by any number, and the product be 
divided by the multiplier, the quotient wOl be the multiplicand ; 
thus, 

8 X 7 = 56, and 56 -^ 7 = 8, the multiplicand. 

Also, if a number be divided by any number, and the quotient 
be multiplied by the divisor, the product will be the dividend ; 
thus, 

' 15-^3 = 5, and 5 X 3 = 15, the dividend. 

83. What follows from (a) and (b)? From (o) and (d)? 84. Any change in the 
diyldend, how does it affiact the quotient ? Any change in the divisMr, how ? Fint infer- 
ence T Second? Third? Dlustrate. 
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85. These general principles may be more briefly stated 
as follows : 

1st. Multiplying the dividend mtdtiplies the quotient; and 
dividing the dividend divides the quotieni (Art. 83, a and b). 

2d. Multiplying the divisor divides the quotient ; and dividing 
the divisor multiplies the quotient (Art 83, c and d). 

3d. Multiplying both dividend and divisor by the same number; 
or dividing both by the same number does not affect the quotient 
(Art. 84, a and b). 

Examples in the Foregoing Principlbs. 

1. How many bushels of corn at $1 per bushel must be given 
for 6 barrels of flour at $7 per barrel ? . 

2. How many barrels of apples at $2 per barrel must be given 
for 8 cords of wood at $6 per cord ? 

3. A speculator bought 640 acres of land at $3 per acre, and 
sold the whole for $3200 ; how much did he gain by the trans- 
actions ? How much per acre ? 

4. Bought 320 acres of land for $1760, and 320 acres more 
at $7 per acre, and sold the whole at $6 per acre ; did I gain or 
lose ? How much ? Ans, Lost $160. 

5. The expenses of a boy at school for a year are $126 for 
board, $24 for tuition, $15 for books, $35 for clothes, $10 for 
railroad and coach fitre, and $9 for other purposes ; what will be 
the expenses of 250 boys at the same rate ? Ans. $54750. 

6. If 3 men build 24 rods of wall in 4 days, in how many 
days will 5 men build 70 rods ? Ans. 7. 

7. The product of 4 factors is 1155 ; three of the fectors are 
3, 5, and 7 ; what is the fourth? Ans. 11. 

8. How many miles per hour must a ship sail to cross the 
Atlantic, 2880 miles, in 12 days of 24 hours each ? 

9. The first of 3 numbers is 6, the second is 5 times the 
first, and the third is 4 times the sum of the other two ; what is 
the difference between the first and third ? 

85* Amox8lni«fBtatemeiitof these principles: lint? Second? Third? 
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10. Sold two cows at $30 apiece, 3 tons of hay at $20 per 
ton, 50 bushels of com for $50, and 10 cords of wood at $7 per 
cord, and received in payment $200 in money, a plow worth 
$15, 50 pounds of sugar worth $5, and the balance in broadcloth 
at $4 per yard ; how many yards did I receive ? Ans. 5. 

11. In how many days of 24 hours each will a ship cross the 
Atlantic, 2880 miles, if she saLLs 10 miles per hour ? 

12. If I receive $60 and spend $40, per month, in how many 
years of 12 months each shall I save $2160 ? Ans. 9. 

13. What is the value of 27 hogsheads of molasses at $32 
per hogshead ? 

14 What is the value of 87 yards of cloth at $4 per yard ? 

15. Bought 87 acres of land at $50 per acre, and paid $3150 
in cash, and the balance in labor at $240 a year ; how many 
years of labor did it take ? Ans. 5. 

16. Bought 42 yards of cloth at 15 cents per yard, and paid 
for it in corn at 90 cents per bushel ; how many bushels did it 
take? 

17. If I take 13729 from the sum of 8762 and 14967, divide 
the remainder by 50, and multiply the quotient by 19, what is 
the product ? Ans. 3800. 



REDUCTION. 

8^ All numbers are simple or compound. 

A Simple Number consists of but one kind or denomination ; 
as 2, $4, 8 books, 5 men, 6 days, 10 miles. 

A Compound Number is composed of two or more denomi- 
nations of the same Mnd; as 4 days and 7 hours ; 3 bushels, 2 
pecks, and 5 quarts ; 5 rods, 4 feet, and 6 inches. 

All abstract numbers (Art. 2) are simple. ^ 

86. What is a Simple Number ? A Compound Number ? An Abstract Number, ki it 
simple or compound ? 
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A concrete nttmber, whether siinple or compound, is often 
tailed a Denominate Number. 

NoTB 1. All operations in the preceding pages are npon simple num- 
bers. 

NoTB 2. The several parts of a compound number, though of different 
detunninations, are yet of the same general nature ; thus, 2 weeks, 3 days, and 
6 hours are similab quantities, and constitute a compound number; but 2 weeks, 
3 miles, and 6 quarts are unlikb in theib natube, and do not consStute 
a compound number, 

87* Reduction is changing a nnmber of one denomination 
to one of another denomination, 'without changing its value. 

It is of two kinds, viz., deduction Descending and deduction 
Ascending, 

Reduction Descending consists in changing a number from 
a higher to a lower denomination. 

Reduction Ascending is changing a number from a lower 
to a higher denomination. 

ENGLISH MONEY. 

88* English Monet is the Currency of Great Britain. 

TABLE. 

4 Farthings (far, or qr.) make 1 Penny, marked d. 

12 Pence " 1 ShUling, " s. 

20 Shillings « 1 Pound, « £ 







(( 




1 ShUling, 


(( 






(( 




1 Pound, 


(( 




s. 




d. 
1 


qr. 
— 4 




£ 


1 




12 


— 48 




1 = 


= 20 




240 


— 960 





89. Reduction Descending is performed by muUiplica-' 
tion ; thus, to reduce 15£ to shillings, we multiply 15 by 20, 
because there will be 20 times as many shillings as pounds. So 
to reduce 15£ and 128. to shillings, we multiply 15 by 20, and 
to the product add the 12s. 



86. A Concrete Number, what is it called? 87. What is Reduction? How many 
kinds nf Reduction? What are they called? What is Reduction Descending ? Reduction 
Aieending? 88. What Is English Money? Repeat the table. 89. How is Rednotion 
Oeteending perfonned? 
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In a similar manner all such examples are reduced. Hence, 

90. To reduce the higher denominations of a compound 
number to a lower denomination : 

Rule. Multiply the highest denomination given hy the number 
it takes of the next lower denomination to make one of this higher^ 
and to the product add the number of the lower denomination ; 
multiply this sum by the number it takes of the next lower denom- 
ination to make one of this ; add as before, and so proceed till 
the number is brought to the denomination required. 

Ex. 1. Reduce 11£ ITs. 9d. 3qr. to farthings. 



OPERATION. 




£ 8. d. 
11 17 9 

20 


t 



Eleven pounds = 220s., and 

237s. t^e 17s. added make 237s. = 

1 2 2844d., and the 9d. added give 

2 8 5 3 d. 2853d. = 1 1 41 2qr., which, in- 

^ * creased bythe3qr., give 11415 

1 ., 4 1 g A Q^., the answer. 

11415 qr., Ans. ^ 

2. Reduce 6£ 18s. 4d. Iqr. to &,rthings. Ans. 6641qr. 

3. Reduce 7£ 9s. 3qr. to farthings. Ans. 7155qr. 

Note. Since there are no pence in the 3d example, there is nothing to 
add to the prodnct obtained by mnltiplying by 12. 

4. Reduce 27£ 15s. 6d. 2qr. to farthings. 

5. Reduce 32£ 8d. 3qr. to farthings. 

Olt Reduction Asoexding is perforined by division; 
thus, to reduce 4299 farthings to pence, we divide the 4299 by 
4, because there will be only one fourth as many pence as far- 
things. Performing the division we obtain 1074d. and a remain- 
der of 3qr. If we wish to reduce the 1074d. to shillings, we 
divide by 12, because there will be only one twelfth as many 
shillings as pence, and obtain 89s. and a remainder of 6d. Again, 

90. Bepeat the rale. ExpliJn the process in Ex. 1. How are the 287 shillings ob- 
tained? How the 2868 pence? The 11416 ftrthings? 91. How is Redaction ABoend- 
log performed? 



BEDUCTION. 61 

the 89s. may be reduced to pounds, by dividing by 20, giving 4£ 
and a remainder of 9s. Thus we find that 429 9qr. are equal to 
4£ 9s. 6d. 3qr. 

Like reasoning applies to all similar examples. Hence, 

92, To reduce a number of a lower denomiuatioii to 
numbers of higher denominations : 

Rule. Divide the given number by the number it takes of thai 
denomination to make one of the next higher ; divide the quotient 
hy the number it takes of that denomination to make one of the 
NEXT higher, and so proceed tiU the number is brought to the cfe- 
nominalion required. The hist quotient, together with the several 
remainders (Art. 69, Note), will be the answer. 

93* Reduction Ascending and Reduction Descending prove 
each other. 

Ey. 1. Reduce 11415 farthings to pence, shillings, and pounds. 

opEEATioK. First divide by 4 to reduce the 

4) 1 1415 qr. farthings to pence; then divide by 

12)2853d.-|-3qr. 12 to reduce pence to shillings; 

'20y237 s.+9d. then by 20 to reduce shillings to 

pounds, and thus obtam 11£ 17s. 

ll£+17s. 9d.3qr., Ans. 

2. Reduce 17229qr. to pence, shillings, and pounds. 

Ans. 17£ 18s. lid. Iqr. 

3. Reduce 687 4d. to shillings and pounds. 

Ans. 28£ 12s. lOd. 

Note 1. Since Ex. 3d is given in pence instead of farthings, the first 
divisor is 12 rather than 4. 

4. Reduce 84697qr. to higher denominations. 

5. Reduce 124683qr. to higher denominations. 

6. Reduce 347624qr. to pence, shillings, and pounds. 

7. Reduce 3746d. to shillings and pounds. 

8. Reduce 8793s. to pounds. 



93. Bepeat the role. Explain the process in Ex. 1. How are the Sqr. obtained t 
How the 9d. ? The lis. ? The 11£ ? 03. What Is the Proof in Reduction ? 

6 
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NoTB 2. The nnmben employed in the rednctioii of a componnd nam> 
ber are called a Scale. The scale is a descending scale for Reduction Descend- 
ing, and an ascending scale for Reduction Ascending ; thus, in English money 
the descending scale is 20, 12, and 4, and the ascending scale is 4, 12, and 20. 
The defending scale consists of the numbers at the left hand of the table, 
taken in order from the bottom to the top of the table, and the ascending scale 
consists of the same numbers taken in the reversed order, L e. from the top to the 
bottom of the table. In like manner the scale is found in the other tables. 



TROY WEIGHT. 

94» Trot Weight is used in weighing gold, silver, and 
precious stones. 

TABLE. 



24 Grains (gr.) make 
20 Pennyweights ^ 
12 Ounces 



u 



1 Pennyweight, dwt 
1 Ounce, oz. 

1 Pound, lb. 



lb. 
1 



dwt. gr. 

oz. 1 = 24 

1 = 20 = 480 

= 12 = 240 = 5760 



Ex. 1. How many grains in 
71b. 11 oz. 14 dwt 18 gr.? 



Ex. 2. Reduce 45954^. to 
pounds, ounces, etc. 



OPx&Anoir. 



OPIBATIOH. 



71b.lloz.14dwt.18gr. 24)45954gr. 
12 



95oz. 
20 

1914dwt. 
24 



7674 
3828 



20 )1914 dwt.+18gr. 
12)^oz. +14dwt. 
71b. -j-lloz. 

Ans. 7 lb. 11 oz. 14 dwt. 18 gr. 



45954gr., Ans. 
NoT£ 1. In solving Ex. 1, the several numbers of the lower denomina- 



93. What is a scale? A descending scale? An ascending scale? What are the 
scales for English money? Where are these scales found? Taken in what order? 
04. For what is Troy Weight used? Repeat the table. Deseending wale? 
Ascending? 
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tions are added mentally, and onlj the resutts are writUn; thus, 12 tiines 7 
are 84, and the 11 oz. added give 95 oz. Then mnltipljing the 95 oz. by 20, 
and adding the 14 dwt., we have 1914 dwt. Finally in mnltiplying the 1914 
dwt. by 24, first multiply by 4, adding in the 18 gr., and then multiplying 
by 2, and adding the results we have 45954 gr. for the answer. 

Note 2. In reducing Ex. 2, if any divisor is so large that the work is 
not easily done by Short Diyision, the numbers may be taken upon the slate 
and the work done by Long Diyislon, setting down only the results. 

d. How many grains in 16 lb. 8 oz. 19 dwt. ? Ans. 96456 gr. 
4 Eednoe 38695 gr. to pounds, etc. 

Ans. 61b. 8oz. 12dwt 7gr. 

5. Reduce 87942 gr. to pounds, ounces, etc 

6. Eeduce 15 lb. 8 oz. 6 dwt 15 gr. to grains. 

7. How many spoons, each weighing 2 oz. 8 dwt 20 gr., can 
be made from 2 lb. 5 oz. 6 dwt. of silver ? Ans. 12. 

8. A jeweller made 8 oz. 16 dwt of gold into rings which 
weighed 3 dwt 16 gr. each ; how many rings did he make ? 



APOTHECARIES' WEIGHT. 

95t Apothecaries'^ Weight is used in mixing or com' 
pounding medicines ; but medicines are bought and sold by 
Avoirdupois Weight* 

TABLE. 



20 Grains (gr.) 
3 Scruples 
8 Drams 

12 Ounces 



make 



u 
u 
u 



1 Scruple, sc. or 9 
1 Dram, dr. or 5 
1 Ounce, oz. or 5 
1 Pound, lb. or ft. 



lb. 
1 



oz. 
1 
12 



dr. 
1 
8 
96 



sc. gr. 

1 == 20 

3 = 60 

24 = 480 

288 = 5760 



Note 1. The ponnd, ounce, and grwn, in Apothecaries* and Troy 
Weight are equal, but the ounce is differently subdivided. 



94. In soMng Ex. 1, what is done with the nnmbeis of the lower denominationfl ? In 
Ix. 2, how ia the work done? 95. For what Ib Apothecaries' Weight used? Bepeat 
the table. Deeoending scale? Ascending? WhatdenominationsofApotheoaxies' Weight 
art fike thoae of Troy Weight ? 
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Ex. 1. How many scruples 
m4ib8g552B? 



Ex. 2. In 13619 how many 
pounds, oimces, etc. ? 



opKiunoir. 



opuAnoir. 



4fl> 8 3 5 3 2b 
12 



56s 
8 

453 5 

d 

iTei 9, Ans. 



3) 1361 9 

8)4535 + 2>» 

12)565+55 

4a>+85 

Ans. 49>8s55 2 9. 



3. Reduce 6 oz. 3 dr. 1 sc. 19 gr. to grains. Ans. 3099 gr. 

4. Reduce 15984 grains to pounds, ounces, etc. 

Ans. 2 lb. 9 oz. 2 dr. 1 sc. 4 gr. 

5. Reduce 876943 grains to higher denominations, 

6. Reduce 27 lb. 8 oz. 7 dr. 2 sc 15 gr. to grains. 

7. How many pounds, ounces, etc., of medicine will an apoth- 
ecary use in preparing 974 prescriptions of 15 grains each. 

Ans. 2 lb. 6 oz. 3 dr. 1 sc 10 gr. 

AVOIRDUPOIS WEIGHT. 

M« AvoiEDTTPOis Weight is used for weighing the coarser 
articles of merchandise, such as hay, cotton, tea, sugar, copper, 
iron, etc 

TABLE. 



16 Drams (dr.) 




make 


1 


1 Ounce, 




oz. 


16 Ounces 




(( 




1 Pound, 




lb. 


25 Pounds 




u 




1 Quarter^ 




qr. 


4 Quarters 




u 




1 Hundred Weight, cwt. 


20 Hundred Weigh! 


1- « 

1 




ITon, 




t 










oz. 




dr. 








lb. 


1 


__ 


16 


• 


qr. 




1 


— 16 




256 


cwt. 


1 




25 


— 400 




6400 


t. 1 -• 


4 




100 


= 1600 




25600 


1 — 20 — 


80 


, 


2000 


— 32000 




512000 



96. Vor what is Avoirdupois Weight used ? Tabl«? Seale ? 



BEDUCTION. 65 

Note 1 . It was the custom formerly to consider 28 lb. a quarter, 1 12 lb. a 
hundred weight, and 2240 lb. a ton ; but now the usual practice is in accord- 
ance with- the table. 

These different tons are distinguished as the long or gross ton =2240 lb. 
and the short or net ton = 2000 lb. 

The gross ton is stiU used in the wholesale coal trade, also in estimating 
goods at the U. S. custom-houses, etc. 

Note 2. A pound in Avoirdupois Weight is equal to 7000 grains in 
Apothecaries' or Troy Weight 

Ex- 1. Reduce 6 t. 15 cwt. Ex. 2. In 13595 lb. how 

3 qr. 20 lb. to pounds. many tons, etc. ? 

OPERATION. OPERATION. 

6 t 15 cwt. 3 qr. 20 lb. 25) 13595 1b. 
_20 4)5 43qr +201b. 

135cwt. 20)I35cwt.+ 3qr. 

i 6t. +15 cwt 

543qr. 

25 Ans. 6 t. 15 cwt. 3 qr. 20 lb. 



2735 
1086 



135951b., Ans. 

3. Reduce 3 t. 6 cwt. 2 qr. 5 lb. 6 oz. 10 dr. to drams. 

Ans. 1703786 dr. 

4. Reduce 3642897 drams to higher denominations. "" 

Ans. 7 1 2 cwt 1 qr. 5 lb. 1 oz. 1 dr. 

5. Reduce 37 t 19 cwt 3 qr. to pounds. 

6. Reduce 177961b. to higher denominations. 

7. R^uce 3 t 19 cwt 3 qr. 24 lb. 15 oz. 15 dr. to drams. 

8. Reduce 1742684 drams to higher denominations. 

9. In 10 t 1 cwt 2 qr. 10 lb., net weight, how many gross tons f 

10. If a horse eats 22 lb. of hay in one day, how many tons 
will he eat in 365 days ? Ans. 4 1. cwt 1 qr. 5 lb. 

11. K a blacksmith uses 23 lb. 8 oz. of iron daily, how many 
tons will he use in 313 days ? 



96. How many pounds now make a ton ? How many formerly ? What are the differ- 
ent tons called? For what Is the long tonnowua«l? One pound Aroirdupoia equals 
how many gnUns Troy ? 

6* 
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CLOTH MEASURE. 

07* Cloth Measure is used in measuring cloths, ribbonsr 
braids, etc 

TABLE. 



2^ Inches (in.) 
4 Nails 
4 Quarters 



yd. 
1 = 



make 

u 
u 



qr. 

1 = 

4 = 



1 Nail, na. 

1 Quarter, qr. 

1 Yard, yd. 

na. in. 

1 = 2i 
4=9 

16 = 36 



Note. Expressions like i, f , etc., are called fractions, ^ = (me fourth ; 
} == two thirds; 2^ =s two' and one foarth. The principles of fractions will 
be discussed in another place. 

Ex. 1. Reduce 15 yd. 3 qr. Ex. 2. In 254 nails how many 
2 na. to nails. yards, quarters, and nails ? 



OPERATION. 



1 5 yd. 3 qr. 2 na. 
4 



63 qr. 
4 . 



254 na., Ans. 



OPERATION. 

4)254na. 
4) 63 qr. + 2 na. 
15yd. -|- 3 qr. 

Ans. 15 yd. 3 qr. 2 na. 



3. In 27 yd. 2 qr. 3 na. how many nails ? Ans. 443. 

4. In 873 nails how many yards, etc? Ans. 54 yd. 2 qr. 1 na. 

5. How many dresses may be made from 167 yd. 3 qr. of silk, 
if each dress requires 15 yd. 1 qr. Ans. 11. 

6. If 2 yd. 3 qr. of ribbon are used in trimming one bonnet, 
how many yards will be used in trimming 5 bonnets ? 

7. Reduce 43 yd. 2 qr. 3 na. to nails. 

8. If 2 yd. 1 qr. of cloth are required for making one coat, how 
many yards will be used in making 8 coats ? 

9. What cost 25 yd. 3 qr, of cloth at $2 periquarter? 

10. Reduce 7824 nails to yards. 



97. For what is Cloth Measure lued? Table? Scale? Note? 
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LONG MEASURE. 

98« Long Measure is used in measuring distances, i. e. 
where length is required without regard to breadth or thickness. 

TABLE. 

__ il l^nilijnnrnri (b. c) make 1 Lich, in. 

12 Inches " 1 Foot, ft. 

3 Feet « 1 Yard, yd. 

5i Yards or 16^ Feet « 1 Rod, rd. 

40 Rods " 1 Furlong, fur. 

8 Furlongs « 1 Mile, m. 

3 Miles ^ .^ " 1 League, 1. 

eyi Statute miles, nearly," 1 Degree or Circ of the Earth, V 

360 Degrees " 1 Circumference, circ 

in. b. c. 

ft. 
yd. 1 = 

rd. 1 z= 3 = 

fur. 1 = 5i= 16i = 

m. 1 = 40 = 220 = 660 = 
1 = 8 = 320 = 1760 = 5280 = 63360 

Note 1. The earth not being an exact sphere, the distance ronnd it in 
different directions is not exactly the same. By the most exact measnre- 
ments made, a degree is a little kss than 69^ miles. 

Note 2. The barleycorn is but little used. 

Note 3. The 3 before mUes in the table is not a part of the scale. 

Ex. 1. How many rods in Ex. 2. Reduce 2710 rd. to 
8 m. 3 fur. 30 rd.? higher denominations. 

OPEBATION. OPERATION. 

8 m. 3 ftir. 30 rd. 40) 2710 rd. 

_8 8)j67fur. + 30rd. 

67fur. 8m. +3 fur. 

40 



1 




3 


12 




36 


36 




108 


198 


_„„ 


594 


7920 


_„„ 


23760 


3360 




190080 



2710 rd., Ans. Ans. 8 m. 3 fur. 30 rd. 

3. In 4 yd. 2 ft. 8 in. how many barleycorns ? Ans. 528. 

98. For what b Long Measmeiued? Tabl«? Scale? A degre* upon the earth, how 
long? 
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4. Reduce 473 b. c. to higher denominations. 

5. The distance through the centre of the earth is about 7912 
miles ; how many rods is it ? 

6. The distance round the earth is about 8000000 rods ; how 
many miles is it ? 

CHAIN MEASURE. 

99. Chain Measube is used by engineers and surveyors in 
measuring roads, canals, boundaries of fields, etc. 









TABLE. 


7t^ 


Inches (in 


) 


make 1 Link, li. 


25 


Links 




(( 


1 Rod, Perch, or Pole, rd. 


4 


Rods 




it. 


1 Chain, ch. 


10 


Chains 




« 


1 Furlong, fur. 


8 


Furlongs 


ch. 


« 


1 Mile, m. 

li. in. 
rd. 1 — 7^^ 
1 — 25 — 198 




fur. 


1 




4 — 100 — 792 


m. 


1 — 


10 




40 — 1000 — 7920 


1 = 


- 8 — 


80 




320 — 8000 — 63360 



Note. To measure roads, etc., engineers often use a chain 100 feet long. 

Ex. 1. Reduce 5 m. 7 fiir. Ex. 2. Reduce 47890 links to 

8 ch. 3 rd. 15 li. to links. higher denominations. 



OPI&ATION. 

5 m. 7 ftir. 8 ch. 3 rd. 15 li. 
8 



47 fur. 
10 



478 ch. 
4 



1915rd. 
25 



OPERATION. 

25)478901i. 

4J T9T5 rd.+ 151i. 

10)478 ch'-f- 3rd. 

8747fur. + 8ch. 

5 m. -|- 7 fur. 

Ans. 5 m. 7 fur. 8 ch. 3 rd, 15 li. 



9590 
3830 



47890H., Ans. 



90. For what iB Chain Measure ufled r Table? Scale? Note? 
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3. In 6 fur. 2 ch. 3 rd. 18 li. how many links ? Ans. 6293. 

4. Eeduce 3879 links to higher denominations. 

Ans. 3 fur. 8 ch. 3 rd. 4 li. 

5. Eeduce 17 m. 3 fur. 5 ch. 2 rd. 24 li. to links. 

6. Eeduce 13475 links to* higher denominations. 

7. From Boston to Andover is 23 miles; how many links 
Is it? 

8. From Boston to Fitchburg is 400000 links ; how many 
miles is it ? 

9. The distance round a field is 7 fur. 6ch. 3 rd.; what wOl it 
cost to fence the field at $2 per rod ? 

10. How many miles, etc., in 637482 links ? 

SQUAEE MEASUEE. 
100« Square Measure is used for measuring sur&ces. 

TABLE. 



} 



u 



u 



144 Square Inches (sq. in.) make 

9 Square Feet 
30i Square Yards or 
272j Square Feet 
40 Square Eods 

4 Eoods 
640 Acres 



u 



(a) Also in Chain Measure, 
10000 Square Links or > 
16 Square Eods J 
10 Square Chains 



make 



u 



1 Square Foot, 
1 Square Yard, 

1 Square Eod, 

1 Eood, 
1 Acre, 
1 Square Mile, 

1 Square Chain, 
1 Acre, 



sq. m. 







sq. rd. 




r. 


1— 


a. 


1— 


40= 


1 — 


4= 


160= 



sq. yd. 
1= 

30i= 
1210= 
4840= 



sq. ft. 

1= 

9= 

272i= 

10890= 

43560= 



sq. fib. 
sq. yd. 

sq. rd. 

r. 

a. 

sq. m. 

sq. ch. 
a. 

sq. in. 

144 

1296 

39204 

1568160 

6272640 



1 = 640 = 2560=102400=3097600=278784p0=4014489600 

Note. In measuring land, surveyors use a 4-rod chain composed of 100 
links. Sometimes the half-chain of 50 links is used. 



100. Jfot what is Square Meaguie used ? Table ? Scale ? Table in Chain Measure ? 
Note? 
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Ex. 1. In 28q. m. 625 a. 2 r. Ex. 2. Reduce 304905 sq. rcL 
25 sq. rd. how many sq. rods ? to higher denominations. 



OPXBATION. 



OPXBATIOK. 

2 sq. m. 625 a. 2r. 25 sq. rd. 40)304905 sq. rd. 
6^^ ' 4)7622r.+25sq.rd. 



1905 a. 
4 

f622r. 
40 



640) 1905 a. + 2r. 

2 sq.m.-j- 625 a. 

Ans. 2 sq. m. 625 a. 2 r. 25 sq. rd. 
904905 sq.rd., Ans. 

3. In 14 sq. m. 25 a. 3r. 30 sq. rd. how many square rods. 

Ans. 1437750. 

4. Reduce 624873 sq. rd. to higher denominations. 

5. Bought a field containing 3 a. 2r. 25 sq. rd. at $2 per rod ; 
what did it cost ? 

101 • The manner of finding the area of a surface like Fig. 
1, may be understood from the following explanation. Let A B 

represent (on a reduced scale) 
A Fig. 1. B a line 5 mches long; then, 

evidently, if we pass fix)m A 

f to e, a distance of 1 inch, and 

draw the line e f, the figure 

AB f e wiU contain 5 square 

" inches, L e. 5 X 1 square 

inches. So, in like manner, 

A B h g will contain 10, or 

5X2 square inches ; and 

A B C D will contain 15, or 5 X 3 square inches, i. e. we multi^ 

ply together the numbers representing the length and breadth, and 

the product wiU he the number of square inches in the surface. 

Note. A surface like Fig 1 is called a rectangle. If the length and 
breadth are eqnal, the rectangle is a square. The angles of a rectangle or 
square are all equal to each other y and each angle is called a right angle. 



g 



D 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11- 


12 


13 


14 


15 



c 



101. How is the area of a rectangle or square ascertained ? What Is said of the angles 
•f a rectangle or square ? What is each angle called ? 
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MS. The area of a rectangle divided by the hn0h will give 
the breadth, and the area divided by the breadth will give the 
length ; thus, in Fig. 1, 15 -f- 5 = 3 and 15 H- 3= 5. 

Ex. 6. How many square rods in a field that is 7 rods wide 
and 9 rods long ? Ans. 63. 

7. How many square rods in a field that is 25 rods wide and 
48 rods long ? How many acres ? 2d Ans. 7 a. 2r. ' 

8. A board containing 36 square feet, is 12 feet long; how 
wide is it ? 

9. A fiower garden containing 300 square feet is 12 feet wide ; 
how long is it? 

10. How many acres in a field that is 20 rods wide and 56 
rods long ? Ans.^ 7. 

SOLID OR CUBIC MEASURE. 

103i Solid ob Cubic Measube is used in measuring 
things which have length, breadth, and thickness. 

TABLE. 

1728 Cubic Inches (c. in.) make 1 Cubic Foot, cu. ft. 
27 Cubic Feet « 1 Cubic Yard, c. yd. 

16 Cubic Feet " 1 Cord Foot, c. ft. 



8 Cord Feet or 
128 Cubic Feet 



I « 1 Cord, 



c 



en. ft. c. in. 

cyd. 1 = 1728 

1 = 27 = 46656 

NoTB 1. 'file scale in this table only inclndes 1728 and 27; the other 
nnmbers are irregnlar. 

NoTB 2. Transportation companies often estimate freight, especially of 
light articles, bj the space occupied, rather than by the actual weight. In 
this estimate, firom 25 or 30 to 150 or 175 cnbic feet are called a ton. This 
is called arbitrary weight, and it varies with different transportation compa- 
nies, and somewhat according to the risks of carriage. The Boston and 
Maine Railroad Co., e. g., considers a thousand of bricks a ton, whereas the 
actual weight is more than ttoo tons. -Again, ahorse is estimated at 3000 lb., 

102. How is the breadth of a rectangle found when the area and length are known? 
How the length, when the area and breadth are known? 103. for what is Solid 
MeMimuMd? Tabl0? Scale? Note 2? 
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though the average weight of horses is not far from 1000 lb. Masts, ship 
timber, hard-wood boards, etc., are estimated at the rate of 3000 lb. for 40 
cable feet, which gives 26} feet per ton. The old distinction between square 
and round timber is practically abolished. Furniture and other light and 
bulky articles are estimated at 150 feet to the ton, which gives about 8 tons 
to a fall freight car-load. 

Ex. 1. How many cubic Ex. 2. Eeduce 944 cu. ft. to 
feet in 34 c. yd. 26 cu. ft. ? cubic yards and feet. 

OPKOATIOK. OPXRATIOir. 

34c. yd. 26cu. ft 27)944cu. ft. 

27 



264 

68 



34c. yd.+ 2 6cu. ft. 
Ans. 34 c. yd. 26 cu. ft. 



9 4 4 cu. ft., Ans. 

3. In 3 c. 6 c. ft. 15 cu. ft 156 c in. how many cubic inches ? 

Ans. 855516. 

4. If 40 cu. ft;, make one ton, how many tons, cubic feet, etc, 
in 389664 cubic inches ? 

104i A body like Fig. 2 is called a prism. Each side, as 

Fig. 2. 




•a 



1 ; 1 i B 


! j 1 1 li 
^. _ ^. ^ „ 

1 1 1 1 


E I 






g 




I B C D or A B F E, is called a face of the prism. If each 



104. What is a body like Fig. 2 called ? What la one side of the prism called ? 
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angle of the faceB is a right angle the prism is rectangular^ and 
if each face is a square the prism is a cube. To determine the 
contents of a rectangular prism, first find the area of the upper 
face, A B Q D, as in Art 101 ; then going from A, B, and C 
downward 1 inch to a, b, and c, and passing a plane through a, 
b, and c, ^we shall cut off 15 solid inches, i. e. 5X^X1 solid 
inches. So if a plane be passed through d, e, and f it will cut 
off 30, or 5 X 3 X 2 inches, etc. ; i. e. the continued product of 
the numbers expressing the length, breadth, and depth, will give 
the solid contents of the prism. 

lOS. So also, the solid contents divided by the area of the 
top feice 'will give the depth; the contents divided by the area of 
one end "will give the length ; and the contents divided by the 
area of one side will give the breadth or width. 

What are the solid contents of Fig. 2 ? 

Ex. 5. Ho^w many cubic inches in a rectangular prism or block 
of wood -which is 12 inches long, 8 inches wide, and 6 inches 
thick? Ans. 12X8X6=576. 

6. Ho^w many cubic feet in a room which is 18 feet long, 15 
feet wide, and 9 feet high ? 

7. A rectangular block of marble which contains 96 cubic feet, 
is 8 feet long and 4 feet wide ; how thick is it ? Ans. 3 feet 

8. A grain-bin which holds 24 cubic feet of grain is 3 feet 
deep and 2 feet wide ; how long is it ? 

9. A lady's work-box contains 480 cubic inches ; it is 12 
inches long and 5 inches deep ; how wide is it ? 

10. In a pile of wood 16 feet long, 4 feet wide, and 6 feet high, 
how many cords ? Ans. 3. 

11. If a load of wood be 8 feet long and 4 feet wide, how high 
must it be to make a cord ? 

12. My bedroom is 15 feet long, 12 feet wide, and 9 feet high; 
in how many minutes shall I breathe the room fiill of air, if I 
breathe 1 cubic foot in 2 minutes ? 



X03* 'When is a prism rectangular ? When is it a cube ? IIow are the contents of 
^ TcetanenUtr prism found? 105. How the depth, length, or breadth, if we know tb« 
eoatantB of the body and the area of one &c«? 
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LIQUID MEASURE. 

106t Liquid Measure is used in measuring all liquids. 
The U. S. Standard Unit of QL<iquid Measure is the bid English 
wine gallon, which contains 281 cubic inches. 

TABLE. 

4 Gills (gi.) make 1 Pint, pt. 

2 Pints " 1 Quart, qt 

4 Quarts ^ 1 Gallon, gal. 

pi. gl 

qt. 1=4 

gal. 1=2=8 

1 = 4= 8 = 32 

Note 1. It has been customary to measure milk, and also beer, ale, and 
other malt liquors, by beer measure, the gallon containing 282 cubic inches, 
but this custom is fast going out of use. 

Note 2. Casks of various capacities, fh)m 50 to 150 or more gallons, 
are indiscriminately called hogsheads, pipes, butts, tuns, etc. 

Ex. 1. ' In 6 gal. 3 qt. 1 pt. Ex. 2. Keduce 222 gills to 
2 gi. how many gills? gallons, quarts, etc. 

OPE&AnON. OPSRATIOZr. 



6gal. 3qt. 1 pt 2 gi. 


4)222gi. 


4 


2)5 5pt. +2gi. 


2 7qt. 
2 

5 5pt. 
4 


4)2 7qt. +lpt 


6gal.-[-3qt. 


Ans. 6gal. 3qt 1 pt. 2 gi. 



2 2 2 gi., Ans. 

3. Reduce 8 gal. 2 qt. 1 pt. 3gi. to gills. Ans. 279 gi. 

4. Reduce 7496 gills to higher denominations. 

5. How many demijohns, each containing 2 gal. Iqt. Ipt 
3 gi. may be filled from a cask which contains 98 gallons and 3 
quarts ? 

6. How many gallons of molasses in 24 jugs, each containing 
2gal. 3qt Ipt? 

106. For what i8 Liquid Meorare used? Tabl*? Scale*? Noteir Note 2 r 
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DRY MEASURE. 

in?. Dry Measxtbe is used in measuring grain, fruit, pota- 
toes, salt, dfiircoal, etc. 

TABLE. 

2 Pints (pt.) make 

8 Quarts " 

4 Pecks « 



1 Qnart, 
1 Peck, 
1 Bushel, 


qt. 

pk. 

bush. 


qt 

1 = 


pt. 
2 


8 = 


16 


32 = 


64 



pk. 
bush. 1 = 

1 = 4 = 

Note. The bushel measure is 18^ inches in diameter and 8 inches deep, 
and contains a little less than 2150^ solid inches, or nearly 9^ wine gallons. 

Ex. 1. In 3 bush. 3 pk. 7 qt. Ex. 2. Reduce 255 pints to 
1 pt. how many pints ? bushels, pecks, etc. 

OPXBAnOR. OPKRA.TION. 

3bu8h. 3pk. 7qt Ipt 2)255pt. 

_±_ 8 )T27 qt. + lpt 

l^P^- 4)15pk.-f7qt 

o 



3bush.-f3pk. 



127qt. 

? Ans. 3 bush. 3 pk. 7 qt 1 pt 

255 pt, Ans. 

3. Reduce 8 bush. 2pk. 3 qt. 1 pt to pints. Ans. 551 pt 

4. Reduce 7893 pt to higher denominations. 

5. Reduce 4698 pt to higher denominations. 

6. How many pints in 15 bush. 3 pk. 6 qt. 1 pt. ? 

7. How many pints in 24 bush. 1 pk. 7 qt. 1 pt ? 

8. .What is the cost of 3 bush. 2 pk. of grass seed, at $1 a 
peck? 

9. Reduce 34569 pints to higher denominations. 
10. Reduce 63 bush. 2 pk. 7 qt 1 pt io pints. 

107. far what te Dry Measure used? Table? Scale? What axe the dimen- 
lioos ot the buahel measure ? How many cnbio inches does it contain ? How many wina 
iUlons? 



1 Minute, 


m. 


1 Hour, 


h. 


iDay, 


d. 


1 Week, 


wk. 
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TIME. 

108t Time is used in measuring duration. The natural 
divisions of time are days, months (moons), seasons, and years. 
The artificial divisions are seconds, minutes, hours, weeks, etc 

TABLE. 

60 Seconds (sec.) make 

60 Minutes " 

24 Hours . « 

7 Days " 

4 Weeks " 1 Lunar Month, I. m. 

13 Months, 1 Day, and 6 Hours " 1 Julian Year, J. yr. 

12 Calendar Months (= 365 or 366 Days), 1 Civil Year, c. yr. 

100 Years make 1 Century, C. 

m. sec. 

h. 1= 60 

d. 1= 60= 3600 

wk. 1 = 24= 1440= 86400 

l.m. 1 = 7 = 168= 10080= 604800 

J.yr. 1 = 4 = 28 = 672= 40320= 2419200 

1 = 13t|j = 52^ = 365i = 8766 = 525960 = 31557600 

Note 1. The twelve calendar months have the following number of 
days : January (Jan.) has 31 days ; February (Feb.), 28 (in leap year, 
29) ; March (Mar.), 31 ; April (Apr.), 30; May, 31; June, 30; July, 31 : 
August (Aug.), 31 ; September (Sept.), 30; October (Oct.), 31 ; November 
(Nov.), 30; December (Dec.), 31. 

Note 2. The number of days in each month may be easily remembered 
by committing the following lines : — 

** Thirty days hath September, • 

April, June, and November ; 
All the rest have thirty-one. 
Save the second month alone, 
Which has jost eight and a score 
Till leap year gives it one more." 

Note 3. A solar year, i. e. a year by the sun, is very nearly 365 days, 
5 hours, 48 minutes, and 50 seconds. 



108. For what Is time nsed? What are its natnral divisions? Artificial divisions? 
Thble? Scale? What are Uie names of the calendar months? How many days in each? 
Lenglh otfa solar year? 



REDUCTION. 



77 



Ex. 1. Reduce 3 wk. 6 d. 
23 h. 59 m. to minutes. 

OPXRATIOX. 

3wk. 6d. 23 h. 59m. 

^d. 
24 



131 
54 

67Th. 
60 



Ex.2. Keduce 40319m. to 
weeks, days, etc. 

OPKRATIOM. 

60) 403^1 9 m. 

24y67Th.-|-59m. 

7727 d. 4- 23 h. 

3 wk.-|-6d. 

Ans. 3 wk. 6 d. 23 h. 59 m. 



40319m., Ans. 

3. Reduce 1 wk. 4d. 16h. 8 m. to minutes. Ans. 16808 m. 

4. Qeduce 376487 seconds to higher denominations. 

5. Reduce 365 d. 5 h. 48 m. 50 sec to seconds. 

6. In 342698 minutes how many days, hours, etc ? 

7. In 5 C. 56 yr. 8 m. how many calendar months ? 

8. Reduce 37846 calendar months to centuries, years, etc 

9. Reduce 2419199 seconds to weeks, days, etc 
10. Reduce 34 d. 20 h. 40 m. 50 sec to seconds. 

CIRCULAR MEASURE. 

109i CntcuLAR Measure is used in surveying, navigation, 
geography, astronomy, etc, for measuring angles, determining 
latitude, longitude, etc. 

TABLE. 



60 Seconds (60") 


make 


1 Minute, 


V 


60 Minutes 


« 


1 Degree, 


V 


30 Degrees 


« 


ISign, 


s 


12 Signs, or 360^ 


(( 


1 Circumference, circ 


. 




1' = 


60" 


8. 


1* — 


60 — 


3600 


die. 1 — 


30 — 


1800 — 


108000 


1 = 12 = 


360 — 


21600 = 


1296000 


109. ForwhatifGiioiilarMMfaniued? Table? 


8oal«7 


7* 
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NoTB. A CircU is a figure bounded bj a 
curved line, all parts of the curve being 
equally distant from the center of the circle. 

The Circumference is the curve which 
bounds the circle. An Arc is any portion 
of the circumference, as A B or B D. An 
arc equal to a quarter of the circumference, 
or 90^, is called a quadrant, A Badius is a 
line drawn from the center to the circumfer- 
ence, as C A or C B. A Diameter is a line 



drawn ikrottyh the center and limited by the curve, as A D. 



Ex. 1. How many seconds 
in 5 s. 25** 48' 54" ? 



OPXRATIOV. 



5 8.25° 48' 54". 
30 



175° 
60 

10548' 
60 



Ex. 2. Keduce 632934" to 
higher denominations. 

OPKEATlOir. 

60 )632934 " 
60) 105"48 '+54" 
80)175° +48' 
~5s.4-25° 

Ans. 5 8. 25° 48' 54". 



632934", Ans. 

3. Reduce 9 s. 20^ 55' 47" to seconds. Ans. 1047347". 

4. In 7484925" how many circumferences, signs, etc ? 

5. In 3 quadrants, 10° 8' 5" how many seconds ? 

6. Reduce 984627" to quadrants, degrees, etc. 

MISCELLANEOUS TABLE. 

110. This table embraces a few terms in common use, and 
may be indefinitely extended. 



12 Single things 


make 


1 Dozeii. 


12 Dozen 


u 


1 Gross. 


12 Gross 


it 


1 Great Gross. 


20 Single thmgs 


a 


1 Score. 


24 Sheets of paper 


u 


1 Quire. 


20 Quires 


ii 


1 Ream. 


196 Pounds 


a 


1 Barrel of Flour. 


200 Pounds 


u 


1 Barrel of Beef or Pork. 


• 


«M»n«.9 Ai 


M t OnAilnLnft 7 "RAitlTi* ? TXamafAw 9 
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Ex. 1. How maDy dozen bottles, each bottle holding 1 qt. 
1 pt. 3 gi., will be sufficient to bottle 61 gal. 3 qt. 1 pt. of wine ? 

2. How many sheets of paper in 3 reams, 18 quires, and 23 
sheets ? 

Miscellaneous Examples in Reduction. 

1. Reduce 27 £. 14:S. 6d. 3qr. to farthings. 

2. Reduce 18 bush. 3 pk. 7 qt 1 pt. to pints. 

3. Reduce 7 1 14 cwt. 2 qr. 12 lb. 8 oz. 6 dr. to drams. 

4. How many tons, etc., in 574692 ounces ? 

6. . Reduce 1577048 seconds to minutes, hours, etc. 

6. Reduce 24838 grains to scruples, drams, etc 

7. Reduce 2 circ. 4 s. 20° 25' 30'' to seconds. 

8. Reduce 3 m. 5 fur. 7 ch. 2 rd. 20 li. to links. 

9. Reduce 141b. 7 oz. 15 dwt 23 gr. to grains. 

10. Reduce 6 ft. 4 5. 3 5. 1 9. 6 gr. to grains. 

11. Reduce 2548 square inches to higher denominations. 

12. Reduce 411 nails to quarters and yards. 

13. Reduce 7432 &j*things to pence, etc. 

14. Reduce 18469874 drams. Avoirdupois, to ounces, eta 

15. Reduce 54896 grains to pennyweights, etc. 

16. Reduce 4 sq. m. 25 a. 3 r. 34 sq. rd. to square rods. 

17. Reduce 8 c. yd. 1727 c. in. to cubic inches. 

18. Reduce 4 sq. yd. to square inches. 

19. Reduce 4 gal. 1 pt to gills. 

20. Reduce 2 wk. 6 d. 8 h. 16 sec. to seconds. 

21. Reduce 4 m. 7 fur. 39 rd. to rods. 

22. Reduce 3795 rods to furlongs, etc. 

23. Reduce 17 yd. 2 qr. 3 na. to nails. 

24. Reduce 10881 links to miles, furlongs, etc 

25. Reduce 6598 pints to quarts, pecks, etc. 

26. Reduce 4368294" to higher denominations. 

27. Reduce 4680 gills to higher denominations. 

28. Reduce 195261 cubic inches to feet and yards. 

29. Reduce 310556 square rods to roods, acres, and miles. 

Note. This subject will receive farther attention in the articles on 
Fractions. 
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DEFINITIONS AND GENERAL PRINCIPLES. 

Ill, All numbers are even or odcL 

An Even Number is a number that is divisible by 2 with- 
out remainder (Art. 74) ; as 2, 4, 8, 12. 

An Odd Number is a number that is not divisible by 2 with- 
out remainder ; as 1, 3, 5, 11, 19. 

lllS. All numbers are prime or composite. 

A Prime Number is a number that is divisible by no whole 

number without remainder except itself and one ; as 1, 2, 3, 5, 

7, 11, 19. 

Note 1. Two is the only even prime number, for aU even numbers are 
divisiUe hy 2. 

Note 2. Two numbers are mutually prime (i. e. prime to each other) when 
no whole number but one will divide each of them without remainder; 
thus, 8 and 9 are mutually prime, although neither 8 nor 9 ift abaolutdy prime. 

A Composite Number is a number (Art. 61) that is divisible 
by other numbers besides itself and one ; thus, 6 is composite, 
because it is divisible by ^ and by 3 ; 12 is composite, because 
it is divisible by 2, 3, 4, and 6 ; 25 is composite, because it is 
divisible by 5 and 5. 

Note 3. A composite number that is composed of any number o/* equal 
factors is called a power, and the equal factors are called the roots of the 
power ; thus, 9, whfch equals 3 X 3 is the second power or square of 3, and 
3 is the second or square root of 9 ; 64, which equals 4 X 4 X 4, is the third 
power or cube of 4, and 4 is the third or cube root of 64. 

Note 4. The power of a number is usually indicated by a figure, called 
an index or exponent, placed at the right and a little above the number ; thus, 
the second power or square of 4 is written 4", which equals 4 X 4 = 16 ; the 
third power or cube of 4 is 4^ which equals 4 X 4 X 4 = 64. 

Note 5. A root may be indicated by the radical sign, ^ ; thus, ^9 indi- 
cates the second or square root of 9, which is 3. So '^8 indicates the Mrd 
or cube root of 8, which is 2. The square root of a number is one of its two 
equal factors ; the cube root is one of the three equal factors of fhe number. 

Note 6. Every number is both the first power and the first root of itself 

111* What is SD Eren Number? An Odd Number? 112. A Prime Number? 
What is the only evtn prime number ? When are numbers mutually priue ? What is a 
Gompotita Number? A power"* A root^. How is a power indicated? A vootf A 
number is wlxat power of itself? What root? 
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Factoring Numbers. 

113. The Factors of a number are those numbers whose 
continued product is the number ; thus, 3 and 7 are the fitctors 
of 21 ; 3 and 6, or 3, 3, and 2 are the factors of 18 ; etc. 

Note 1, Every number is a factor of itself, the other factor being I. 

The prime factors of a number are those prime numbers 
whose continued product is the number ; thus, the prime £sictors 
of 12 are 2, 2, and 3 ; the prime Actors of 36 are 2, 2, 3, and 
3; etc. 

Note 2. Sinee 1, as a factor, is useless, it is not here enumerated. 

114» TofoLctor a number is to resolve or separate it into its 
Actors. In resolving a number into its factors, 

The following facts will be found convenient : 

(a) Every number whose unit figure is 0, or an even number 
is itself even, and .•. divisible by 2. 

(b) Any number is divisible by 3 when the sum of its digits 
(Art 7) is divisible by 3 ; thus, 4257 is divisible by 3 because 
the sum of its digits, 4-|-^-j-5-|-7= 18, is divisible by 3. 

(c) Any number is divisible by 4 when 4 will divide the num- 
ber expressed by the two right-hand figures ; thus, 4 will divide 
32, .-. it wiU divide 7532. 

(d) Any number whose unit figure is or 5 is divisible by 5 ; 
as 90, 1740, 35, 34975, etc 

(e) Any even number which is divisible by 3 is also divisible 
by 6 ; thus, 3528 is divisible by 3 and .*. by 6. 

Note 1. For 7 no general rule is known. 

(f ) Any number is divisible by 8 when 8 will divide the num- 
ber expressed by the three right-hand figures ; thus, 8 will divide 
816,.-. it wiU divide 175816. 

113. What are the Factors of a Duml)er? Is a number a factor of itself. What are 
theprim« C&etorsofanumber? 114. What is it to factor a number ? What number 
isdiTfaibleb7 2^ By 8? 4? 6? 67 What is said of 7 ? What number is diyisible by 

B? 
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(g) Any number is divisible by 9 when the sum of its digits 
is divisible by 9 ; thus, 7146 is divisible by 9 because the sum 
of its digits, 7 -f 1 + 4+ 6=18, is divisible by 9. 

(h) Any number ending with is divisible by 10. 

(i) Any number is divisible by 11 when the sum of the digits 
in the odd places is equal to the sum of the digits in the ei^eu 
places ; also when the difference of these sums is divisible by 
11; thus, 8129, in which 9 + 1 = 2 + 8, is divisible by 11; 
also 6280714, in which the sum of the digits in the odd places, 
4+7 + 8 + 6, differs from the sum of the digits in the even 
places, 1 + + 2, by 22, a number divisible by 11. 

( j) Any number divisible by 3 and also by 4, is divisible by 
12; and, generalli/, any Tmrnher that, is divisible by each of several 
numbers that are mutually prime, is divisible by the product of 
those numbers ; thus, 84 is divisible by 2, 3, and 7, separately, 
and .'. 84 is divisible by 2 X 3 X 7 = 42 ; so also 108 is divis- 
ible by 4 and 9, and .-. by 4 X 9=36. 

Note 2. ^very prime number, but 2 and 5, has 1, 3, 7, or 9 for its unit 
figure. 

For further aid in determining the factors of numbers, we 
have the following 



TABLE OF PRIME NUMBERS FROM 1 TO 997. 



1 


41 


101 


167 


239 


313 


397 


467 


569 


643 


733 


823 


911 


2 


43 


103 


173 


241 


317 


401 


479 


571 


647 


739 


827 


919 


3 


47 


107 


179 


251 


331 


409 


487 


577 


653 


743 


829 


929 


5 


53 


109 


181 


257 


337 


419 


491 


587 


659 


751 


839 


937 


7 


59 


113 


191 


263 


347 


421 


499 


593 


661 


757 


853 


941 


11 


61 


127 


193 


269 


349 


431 


503 


599 


673 


761 


857 


947 


13 


67 


131 


197 


271 


353 


433 


509 


601 


677 


769 


859 


953 


17 


71 


137 


199 


277 


359 


439 


521 


607 


683 


773 


863 


967 


19 


73 


139 


211 


281 


367 


443 


523 


613 


691 


787 


877 


971 


23 


79 


149 


223 


283 


373 


449 


541 


617 


701 


797 


881 


977 


29 


83 


151 


227 


293 


379 


457 


547 


619 


709 


809 


883 


983 


31 


89 


157 


229 


307 


383 


461 


557 


631 


719 


811 


887 


991 


37 


97 


163 


233 


311 


389 


463 


563 


641 727 


821 


907 

• 


997 



114. Whataumberi8diyiaibleb3r9? By 10? 11? 12? General principle ? 
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115* A Problem is something to be done ; or, it is a ques- 
tion which requires a solution. The solution of a problem con- 
sists of the operations necessary for finding the answer to the 
question. To sohe a problem is to perform the operations for 
finding the answer. 

lift. Problem 1. To resolve or separate a number 
into its prime factors : 

Rule. Divide the given number by any prime number greater 
than one, that wiU divide it; divide the quotient by any prime 
number greater than one that will divide it, and so on till the 
quotient is prime. The several divisors and last quotient will be 
the prime factors sought, 

£x. 1. What are the prime Actors of 30 ? Ans. 2, 3, and 5. 

OPBRATION. 

2)30 It is immaterial in what order the prime fac- 

S'iTS ^^ *^® taken, though it will usually be most 

— - convenient to take the smaller Victors first. 
5 

2. What are the prime factors of 24 ? Ans. 2, 2, 2, and 3. 

3. Resolve 84 into its prime factors. Ans. 2, 2, 3, and 7. 

4. Resolve 375 into its prime factors. Ans. 3, 5, 5, and 5. 

5. What are the prime factors of 3465 ? 

6. What are the prime factors of 19800 ? 

7. What are the prime factors of 1440? 

8. What are the prime factors of 3150 ? 

9. What are the prime factors of 2310 ? 

10. What are the prime factors of 1728 ? 

11. What are the prime factors of 1800 ? 

12. What are the prime factors of 2448 ? 

13. What are the prime factors of 4824? 

14. What are the prime factors of 3648 ? 

15. What are the prime -factors of 8696 ? 

16. What are the prime factors of 7264? 

17. What are the prime factors of 5075 ? 

115. What Ig a Problem ? The solution of a problem ? What is it to solve p- problem I 
116. Rule for finding the prime fkctors of a number ? 
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117. If a number has composite factors, they may be foand 
by multiplying together two or more of its prime factors ; thus, 
the prime Victors of 12 are 2, 2, and 3, and the composite factors 
of 12 are 2 X2, 2 X 3, and 2 X 2 X 3, i. e. the composite fee- 
tors of 12 are 4, 6, and 12. 

GREATEST COMMON DIVISOR. 

118. A Common Divisor of two or more numbers is any 
number that will divide each of them withoiU remainder ; thus, 
3 is a common divisor of 12, 18, and 30. 

119. The Greatest Common Divisor of two or more 
numbers is the greatest number that will divide each of them 
without remainder ; thus, 6 is the greatest common divisor of 12, 
18, and 30. 

Note, A divisor of a number is often called a measure of the number, 
also an aliquot part of the number. 

lao. Problem 2. To find the greatest common divi- 
sor of two or more numbers. 

Ex. 1. What is the greatest common divisor of 18, 30, and 48? 

Ans. 2X3=6. 

opBRATiojf. We see that 2 and 3 are 

QA— 9 ^"^^ factors common to all the 

^qZIo'^q'^o 6) o numbers, and, furthermore, 

48 — 2 X3X2X2X2 ^^^ ^^e the ofily common 

factors; hence their prod- 
uct, 2X3=6, is the greatest common divisor of the given 
numbers. 

2. What is the greatest common divisor of 60, 72, 48, and 84 ? 

Ans. 2X2X3=12. 
opBRATioK. Although 2 is a factor 

60 =2X2X3X5 more than twice in some of 

72=2 X 2 X 2 X 3 X 3 the given numbers, yet, as 

48=2 X 2 X 2 X 2 X 3 it is a factor only twice in 

84= 2X2X3X7 others, we are not at liberty 

to take 2 more than twice 

IIT. Compodito fiictora, how fonned ? 118. What is a Common DiTiaor? 119t 
OxeatMt Common Diyiflor ? Other names for diTisor f 
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in finding the greatest common divisor. The same remark ap- 
plies to other ^tors. Hence, 

Rule 1. Resolve each number into its prime factors, and the 
continued product ofaaU the prime factors that are common to aU 
the given ^numbers will he the common divisor sought, 

3. What is the greatest common divisor of 24, 40, 64, 80, 96, 
120, and 192 ? Ans. 2 X 2 X 2=8. 

4. Find the greatest common divisor of 15, 45, 75, 105, 185, 
150, and 300. Ans. 15. 

5. Find the greatest common divisor of 25, 45, and 70. 

Ans. 5. 

6. Find the greatest common divisor of 24, 36, and 64. 

Ans. 4. 

7. Find the greatest common divisor of 24, 48, 72, and 88. 

8. Find the greatest common divisor of 45, 75, 90, 135, 150, 
and 180. 

9. I have three rooms, the first 1 1 ft. 3 in. wide, the second 
15 fL 9 in. wide, and the third 18 ft. wide; how wide is the widest 
carpeting which will exactly fit each room ? How many 
hreadths will be required to cover each room ? 

1st Ans. 27 inches. 

121 1 When the given numbers are not readily resolved into 
their prime factors, their greatest common divisor may be more 
easily found by 

Rule 2. Divide the greater of two numbers by the less, and, 
if there be a remainder, divide the divisor by the remainder, and 
continue dividing the last divisor by the last remainder until noth-- 
ing remains ; the last divisor is the greatest common divisor of 
the two numbers. 

If more than two numbers are given, find the greatest divisor 
of two oftltem, then of this divisor and a third number, and so on 
until all the numbers have been taken ; the la^t divisor will be the 
divisor sought. 

120. Rule for finding the greatest common diyisor of two or more numbers? l^l, 
Bocond rule for finding greatest common divisor ? 

8 
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10, What is the greatest common divisor of 14 and 20? 

OPBRATIOK. 

14)20(1 

li 

6)14(2 . * 

12 

An8r2)6(3 



Before explaining this operation, four principles may be 
stated, viz. : 

(a) Every number is a divisor of itself, the quotient being 
one ; thus, 3 is contained in 3 once / 7 in 7 once, 

(b) K one number divides another, the Ist will divide any 
number of times the 2d ; thus, since 3 divides 12, it will divide 
5 times 12, or any number of times 12. 

(c) If a number divides each of two numbers, it will divide 
their sum and also their difference ; thus, since 6 is contained 
Jive times in 30, and twice in 12, it is contained 5-|-2=7 times 
m 30-1-12=42 ; and 5-2=3 times in 30 — 12 = 18. 

(d) Not only will the greatest common divisor of two numbers 
divide their difference, but unless one of the numbers is a divisor 
of the other, it will also divide what remains after one of the num- 
bers has been taken fi^om the other as many times as possible ; 
thus, the greatest divisor of 6 and 22 will divide 22 — 3X6= 4, 

\22. . It may now be shown, 1st, that 2 is a common divisor 
of 14 and 20, and 2d, that it is their greatest common divisor. 

First, 2 divides 6, .-. (Art 121, b) 2 divides 6 X 2 = 12, and 
(Art. 121, c) 2 divides 2 -[-12 =14; again, since 2 divides 6 
and 14 (Art. 121, c) it divides 6+14=20 ; i. e. 2 divides both 
14 and 20. 

Second, The greatest divisor of 14 and 20 (Art. 121, c) must 
divide 20 — 14=6, .•. it cannot he greater than 6; again, ihe 
greatest divisor of 6 and 14 (Art. 121, d) must divide 14 — 

■» ' — ■■■■-.■■■  I  __    ^-  I  —   ^ -■■ — — 

121. First princip1«? Second? Third? Fourth? Iti2. Explain why 2 is a ooi» 
mon diyisor of 14 and 20. Why it is th^r greatest common divisor. 
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6 X 2=2, .*. the greatest common divisor of 14 and 20 cannot 
exceed 2, and, as it has been previously shown that 2 is a divisor 
of 14 and 20, it is their greatest common divisor. 
A 8imila]> explanation is applicable in all cases. 

133. It will be seen that, in finding the common divisor of 
14 and 20, we are led to find the divisor of 6 and 14, then of 2 
and 6 ; i. e. in any example we seek to find the measure of the 
remainder and divisor, then of the neoct remainder and divisor, 
and so on, until the greatest measure of the last remainder and 
the divisor which gave that remainder is found, and this measure 
will be the greatest common divisor of the two given numbers. 
Thus the question becomes more and more simple as each suc- 
cessive step in the operation is taken. 

11. What is the greatest common divisor of 3432 and 4760 ? 

The plan of the operation 



OPERATION. 



in Ex. 10 requires more space 
and more time than this in 
Ex. 11, though the principle 
and the reasoning are pre- 
cisely the same in both. 

In Ex. 11 we first divide 
4760 by 3432, and obtain 1 
for quotient and 1328 for 
remainder ; then divide 3432 
by 1328, obtaining 2 for quo- 
tient, and 776 for remainder; 
and so proceed, dividing the 
last divisor by the last re- 
mainder, as directed in Rule 
2, until the remainder is 0. 
The last divisor, 8, is the 
greatest common divisor of 3432 and 4760. 

12. What is the greatest conmion divisor of 1430 and 3549 ? 

Ans. 13. 

13. What is the greatest common divisor of 3640 and 5733 ? 

14. What is the greatest common divisor of 1440 and 3696 ? 

15. What is the greatest common divisor of 2520 and 6237 ? 



3432 
2656 


Quotients. 

X 1 

2X 

X 1 — 

1 X 
X2 — 

2X 
X 6 — 

2X 


4760 
3432 


1328 
776 
552 
448 


776 
552 


224 

208 


104 
96 


16 
16 


8 






123. Explain the operation in Ex. 11. 
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16. What is the greatest common divisor of 16, 24, and 36 ? 

7ZBST OPXBATIOir. SECOND OPERATION. 

16)24(1 24)36(1 

16 24 

"8)16(2 12)24(2 

16 24 

~0 T 

Again, 8)3 6(4 Again, 12)16(1 

32 1^ 

An874)8(2 Ans. 4)12(8 

8 12 

In solving Ex. 16, we first find the divisor of 16 and 24, viz. 
8, and then find the divisor of 8 and 36 ; or first find the di- 
visor of 24 and 36, viz. 12, and then of 12 and 16; or we 
might first find the divisor of 16 and 36, and then of that divi- 
sor and 24. 

17. What is the greatest common divisor of 84, 96, 144, and 
174? 

18. What is the greatest common divisor of 77, 105, and 140? 

19. What is the greatest common divisor of 9 and 16 ? 

Ans. 1. 

20. What is the greatest common divisor of 9, 12, and 20 ? 

LEAST COMMON MULTIPLE. 

124» A Multiple of a number is any number which is 
divisiUe by that number ; thus, 15 is a multiple of 5 and also 
of 3 ; 21 is a multiple of 7 and of 3. 

Note. Every namber is both a divisor and a multiple of itself. 

135. A Common Multiple of two or more numbers, is 
any number which is divisible by each of the given numbers ; 
thus, 48 is a common multiple of 4, 6, and 8. 

123. HowiREx. 16 solved? 194. What is a Multiple of a rnunber? 135« A 
Common Multiple of two or more numben ? 
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126. The Least Common Multiple of two or more num- 
bers, is the least number that is divisible by each of the given 
numbers ; thus, 24 is the least common multiple of 4, 6, and 8. 

Note. There is no such thing as a least common divisor, or greatest 
common multiple. 

1^. Peoblem 3. To find the least common mul- 
tiple of two or more mynbers. 

£x. 1. What is the least common multiple of 20, 24, and 36 ? 

Ans. 2X2X2X3X8X 5=360. 
^^^nov. Since 360 contains all the 

Q«ZIo ^ o ^ Q '^ Q spectively, it, evidently, is di- 

d6— 2 X 2 X ^ X o visible by each of those num- 

bers. It is also evident that 
no number less than 360 will contain 20, 24, and 36, for if one 
of the 2*s in the common multiple were omitted, it would not 
contain 24 ; if one of the 3's, it would not contain 36 ; and if 

the 5 were omitted, it would not contain 20. 

Similar reasoning applies in all examples. Hence, 

Rule 1. JResolve each number into its prime factors, and the 
continued product of all the different prime factoi's, each taken 
the greatest number of times it occurs in either of the given num' 
bers, win be the least common multiple, 

2. What is the least common multiple of 12, 16, 20, and 30 ? 

Ans. 2X2X^^X2X3X5=240. 
s the least common multiple of 22, 33, and 55 ? 
s the least common multiple of 16, 36, 40, and 48 ? 
s the least common multiple of 20, 30, 50, and 80 ? 
s the least common multiple of 15, 25, 45, and 75 ? 
s the least common multiple of 35, 50, 75, and 90 ? 
s the least common multiple of 24, 36, 48, and 64? 
s the least common multiple of 72, 80, 84, and 96 ? 
s the least common multiple of 42, 49, 72, and 88 ? 



3. What 

4. What 

5. What 

6. What 

7. What 

8. What 

9. What 
10. What 



126. The Least Comm^^n Multiple? May numbers have a least common divisor? 
GrftUest common multiple? 127. Rule for finiUng the least common multiple? 
B««M>n? 

8  
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Ii38t The same result is sometimes more easily attained by 

Rule 2. Having set the given numbers in a line, divide by 
any prime number that will divide two or more of them, and set 
the quotients and undivided numbers in a line beneath ; proceed 
with this line as with the first, and so continue until no two of the 
numbers can he divided by any number greater than one ; the con- 
tinued product of the divisors and numbers in the last line will be 
tlie multiple sought* ^ 

The secoud rule may be illustrated by the example already 
employed in explaining the first rule, viz. : 

What is the least common multiple of 20, 24, and 36 ? 

Ans. 2X2X3X5X2X 3 = 360. 

o\o*a"o7%a ^ *^® process by the 1st rule be 

2) 20, 24, 36 examined it will be seen that the fac- 

2 ) 1 0, 1 2, 1 8 tor 2 is found 7 times in the given 

3) 5 6 9 numbers, and as 2 is taken but 3 
— ^ — ^ — ^ times in finding the multiple, it is re- 

' ' jected 4 times. By the 2d rule, also, 2 

is rejected 4 times, viz. twice in the 
1st division by 2 and twice in the 2d division by 2. The learner 
may think 2 is rejected three times in each of the two first divi- 
sions, but he must remember that the divisor, 2, is retained as a 
feictor in the common multiple in each instance. 

Similar remarks are applicable to all rejected factors in like 
examples, .*. the two rules ^ve the same result. 

11. What is the least common multiple of 5, 16, 24, 32, and 48? 

Ans. 2X2X2X2X2X3X5 = 480, 

OPERATION. 

By Rule I . Bif Ride 2. 

5 = 5 2 )5, 16, 2 4, 3 2, 48 

16=2X2X2X2 2)5, 8,12,16,24 

24=2X2X2X3 J ' . a « 12 

32=2X2X2X2X2 2) 5, 4, b, «, i ^ 

48=2X2X2X2X3 2) 5, 2, 3, 4, 6 

3)5, 1, 3, 2, 3 



5, 1, 1, 2, 1 



138. Second Rule ? Explanation ? 
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Note 1. The principle, which is the same in the two rales, is most readily 
perceived by the first operation. 

12. What is the least common multiple of 30, 40, 45, and 75 ? 

13. What is the smallest sum of money with which I can buy 
horses at $50 each, cows at $30 each, or sheep at $8 each, using 
the same sum in each case ? Ans. $600. 

14. I have 4 wine measures ; the first holds 4 quarts, the sec- 
ond 5 quarts, the third 6 quarts, and the fourth 8 quarts ; what 
is the size of the smallest cask that can be exactly measured by 
means of each of these measures? Ans. 120 quarts. 

15. What is the least common multiple of 10, 15, 45, 75, and 
90? 

In solving Ex. 15, it is evident that 10, 15, and 45, may 
at once be struck out, for each of these numbers is a meas- 
ure of 90, and .•. whatever multiple of 75 and 90 is found, it, 
certainly, must be a multiple of 10, 15, and 45 ; hence, the 
question is reduced to this : What is the least common multiple 
of 75 and 90 ? 

Note 2. Many other abbreviations on this and other mles may be effected, 
but a delicate perception of the relations of numbers, and a skillful applica- 
tion of principles, will much more facilitate the progress of the learner than 
any set of formal iniles. 

(a) K the numbers are prime, or even mutually prime, their 
product is their least common multiple. 

16. What is the least common multiple of 9 and 10? 

Ans. 9X10=90. 

17. What is the least common multiple of 8, 9, and 25 ? 

(b) The least common multiple of two numbers is equal to 
their product divided by their greatest common divisor. 

18. What is the least common multiple of 12 and 20 ? 
The greatest common divisor of 12 and 20 is 4, and 
The least common multiple is 12 X 20 -5- 4= 60, Ans. 

19. What is the least common multiple of 63 and 72 ? 

20. What is the least common multiple of 33 and 77 ? 

128. Ex. 16, how solTed ? What of other abbreviations ? Least eominoii multiple of 
mutuaUy prime numbers ? Of two numbers ? 
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COMMON FRACTIONS. 

129a A Fraction is one or more of the equal parts of a 
unit 

Note. A unit, or any other whole number, is often called an Integer, 
it is also called an Integral or Entire Number. 

130. A Common Fraction is expressed by two numbers, 
one above and the other below a line ; thus ^ (one half), f (two 
fifths), etc. 

(a) The number below the lino shows into how many equal 
parts the unit is divided^ and is called the Denominator, be- 
cause it denominates or gives name to the parts ; thus, if a unit 
is divided into 3 equal parts, each part is one third ; if into 8, 
each part is one eighth ; etc 

(b) The number above the line is called the Numerator, 
because it numeraies or numbers the parts taken, 

(c) The numerator and the denominator are the Terms of 
the fraction. 

131, A fraction frequently expresses nothing more nor 
less than division^ l«t, division indicated^ 2d^ division per- 
formed^ tho numerator being the dividend^ and the <?e- 
nominator the divisor. Hence, 

(a) The value of a fraction is the quotient of the nu- 
merator, divided by the denominator ; thus V = 12 -4- 4 
= 3 ; and, .-., 

(b) Any change in the ntjmebator causes a like 
change in the value of the fraction^ and any change in the 
DENOMINATOR causes an OPPOSITE change in the value of 
the fraction (Art. 84). 

These principles are developed in the following Problems. 



129. What is a Fraction ? Other names for a whole number ? 130. A Common 
Fraction, how expressed ? Number below the line, what called ? Why ? Number aboTe, 
whafc called? Why? Torms of a fraction, what? 131. A firaetlon, what Is it ? ValM 
%f a fraction ? What follows ? 
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1S2* A Proper Fraction is one whose numerator is less 
than the denominator ; as, §, -/j, ^. 

133. An Improper Fraction is one whose numerator 
equals or exceeds its denominator, as, |, ^, f , f f . An improper 
Action equals or exceeds a unit ; hence its name^ improper 
fraction. 

134. A Simple Fraction has but one numerator and one 
denominator, and is either proper or improper ; as, J, f , V- 

135. A Compound Fraction is a fraction of a fraction ; 
as, § of A, J off off. 

136. A Mixed Number is a whole number and a fraction 
united ; as, 3|, 20|. 

137* A Complex Fraction is one that has a fraction or a 
mixed number for one or for each of its terms ; as, -^, ^, — , 

138» The Reciprocal of a number is & fraction whose 
numerator is 1, and whose denominator is the number itself; 

thus, the reciprocals of 4, 9, and f are \, i, and— 

Problem 1. 

139. To reduce a mixed number to an improper 
fraction. 

Ex. 1. In 8:1^ how many fourths ? Ans. ^, 

**'™S*^' Since 4 fourths make a unit, there will 

/* be 4 times as many fourths as units, there- 

fore, in three units there will be 4 times 

J^f, Ans. 3 fourths = 12 fourths, and the 1 fourth in 
the example added to the 12 fourths, gives 
13 fourths, i. e. ^- Hence, 



133. A Proper Fraction, what ? 133. An Improper Fraction ? 134. A Simple 
Fiactioa? 135. A Compound Fraction? 136. A Mixed Number? 137. A 
Complex Fraction? 138* The Reciprocal of a Number? 139. Explain the Opera 
ttoniuBz. 1. 
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Rule. Multiply the whole number by the denominator of the 
fraction ; to the product add the numerator y and under the sum 
wHte the denominator. 



2. In 5^ how many 


sevenths i 


' Ans. 


¥• 


8. In 8J how many 


fifths? 


• Ans. 


^. 


4. In $7| how many fourths of a dollar ? Ans. 


¥• 


5. Reduce 6f to an 


improper 


fraction. Ans. 


^. 


6. Reduce ^^ to an 


improper 


fraction. Ans. 


V. 


7. Reduce 5|. 




17. Reduce IQ^p^y. 




8. Reduce ^. 




18. Reduce 16|. 




9. Reduce llf 




19. Reduce 20f. 




10. Reduce 13f . 




20. Reduce 25Jf . 




11. Reduce 12f 




21. Reduce 37|. 




12. Reduce 15 J. 


• 


22. Reduce 46^2^. 




13. Reduce 17|. 




23. Reduce 54^^. 




14. Reduce 14/^. 




24. Reduce 84^. 




15. Reduce IG^^. 




25. Reduce 92t%. 




16. Reduce 18f 




26. Reduce 99f J. 





(a) To redtlce an integer to a fraction having any 
given denominator : 

Multiply the integer by the proposed denominator, and under 
the product write the denominator (Art. 84, c). 

27. Reduce 12 to a fraction whose denominator is 7. 

Ans. ^. 

28. Reduce 9 to a fraction whose denominator is 8. 

29. Reduce 9 to a fraction whose denominator is 5. 
i 30. Reduce 7 to a fraction whose denominator is 1. 

Ans. ^. 
31. Reduce 87 to a fraction whose denominator is 87. 
! 82. Reduce 16 to a fraction whose denominator is 1. 

33. Reduce 16 to a fraction whose denominator is 4. 

34. Reduce 20 to a fraction whose denominator is 4. 

35. Reduce 14 to five different fractional forms. 

139. Rule for reducing a mixed number to an Improper fraction ? Reason ? An la- 
teger, how reduced to a fractional form ? 
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Problem 2. 

140« To reduce an improper fraction to a whole or 
mixed number. 

JEx. 1. How many miits in -^-? Ans. 3:^. 

Since the numerator is a 
■^ = 13 -5- 4 = 3J, Ans. dividend and the denomina- 
tor a divisor (Art. 131), the 
fraction is reduced to an equivalent whole or mixed number by 
the following 

Rule. Divide the numerator hy the denominator ; if there is 
any remainder^ place it over the divisor^ and annex the fraction 
$0 formed to the qtwtient. 

2. Reduce f J to a whole or mixed number. Ans. S^. 

3. Reduce f | to a whole or mixed number. Ans. 3. 

4. Reduce f f to a whole or mixed number. Ans. 2^1^. 

5. Reduce ^^ to a whole or mixed number. Ans. 26^. 

6. Reduce f f }. 9. Reduce ^. 

7. Reduce f^. 10. Reduce §f. 

8. Reduce ^^. 11. Reduce IJJA. 

Problem 3. 
141. To reduce a fraction to its lowest terms. 

Ex. 1. Reduce ff to its lowest terms. Ans J. 

Dividing both terms of a frac- 

FiMT opERAnoif. tiou by any number does not alter 

IS = i* = h Ans. the value of the fraction (Art. 84, 

b, and 131) ; .•. dividing each 
term of |f by 3 gives the equal fraction H ; then dividing each 
term of tbis result by 4 gives f , and as 3 and 4 are mutuaUy 
prime (Art. 112), }£, in its lowest terms, equals f. 

In this operation both terms of 

*«^ ^ERATiow the fraction Jf are divided by their 

1 2 ) ft — J, Ans. greatest common divisor, 12) Art. 

119), and thus the fraction is re- 
duced at once to its lowest terms. Hence, 

140. Bole for redudng an Improper fraetion to a -whole or mixed namber 
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Rule 1. Divide each term by any factor common to them ; 
then divide these quotients by any factor common to them, and so 
proceed tiU the quotients are mutually prime. Or, 

Rule 2. Divide each term by their greatest common divisor, 

2. Reduce f f to its lowest terms. Ans. |. 

3. Reduce f f to its lowest terms. Ans. J. 

4. Reduce ^ to its lowest terms. Ans. ^. 

5. Reduce -^^^ to its lowest terms. Ans. ^, 

6. Reduce ^. 11. Reduce ^. 

7. Reduce J^. 12. Reduce ^. ^ 

8. Reduce f ^f. 13. Reduce |f J. 

9. Reduce ff^. 14. Reduce ^^. 
10. Reduce ijj. 15. Reduce ||f. 

Problem 4. 
U2, To multiply a fraction by a whole number. 

Ex. 1. Multiply ^ by 3. Ans. ^ or f . 

It is just as evident that 3 

FIRST OPERATION. timcs -j^ EFC ^^ Es that 3 times 2 

"At X 3 = -^j Ans. cents arc 6 cents, or that 3 times 2 

are 6 ; i. e. when the numerator 
is multiplied by 3 the fraction represents 3 times as many parts 
as before, and each part continues of the same size ; .*. the frac- 
tion is multiplied by 3. 

If the denominator is divided 

Mcow© opmAnoK. \yy 3^ tiie fraction represents just 

is y\ *^ h -^*^s- as many parts as before, but each 

part is three times as great, and 
.*. the whole fraction is three times as great. Hence, 

Rule 1. Multiply the numerator by the whole number. Or, 
Rule 2. Divide the denominator by the whole number, 

KoTB 1- The correctness of Rale 1 is also evident from Art. 83 (a), and 
Art. 131. Rale 2 also depends on Art. 83 (d). 

■- —   -■ -  -  .- ■—  -  ■-■■ — ■■— .-—■-■--—■■ -■■■-■   , .« 

141. Ffr»t rule for reducing a fraction to its lowest terms? Second rule? Reason 1 
143. Fir»t rule for multiplying a fraction by a wliole number ? Why ? Second rul» *. 
Why ? Another re:\son ? 
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2. Multiply ^ by 3. Ans. ^ or }. 

Note 2. The second rule is preferable in this and all similar examples, 
because it gives the fraction in smaller terms. 

3. Multiply :/y by 5. Ahs. J. 

4. Multiply ^ by 11. Ans. f or If 

5. Multiply -^ by 4. 

^X4 = if, by Rulel; or, 

tVX4 = ^,byRule2. 

n 

NoT£ 3. The first rale is preferable for this and all similar examples, be- 
cause the second gives a complex fraction, 

3 

6. Multiply ^ by 4. Ans. ^f or -—. 

4J 

7. Multiply ^ by 6. Ans. f ^. 

8. Multiply ^ by 4. Ans. §f . 

9. Multiply \i by 3. Ans. f f. 

10. Multiply \i by 5. Ans. ^f 

11. Multiply /^ by 4. 

12. Multiply -^ by 5. 

13. Multiply yjfy by 15. * Ans. ^^i^. 

14. Multiply ^ by 15. 15 = 5X3. 

^X5 = f ; andf X3 = i^,Ans. 

Note 4. We may here, as in whole numbers (Art. 61 ), use the factors 
of the multiplier, and in using these factors we may apply the 1st or the 2d 
mle, or both. 

15. Multiply \i by 66. 66 = 6 X H. 

If X6 = lf; and if X 11 = W, Ans. 

16. Multiply ff by 42. Ans. ^K 

17. Multiply ^^ by 84. 

18. Multiply Jy^ by 44. 

(a) If we multiply a fraction by its denominator, the 
product will be the numerator. 

19. Multiply I by 8. Ans. f X 8 = J = 7, by Rule 2. 

20. Multiply If by 44. 

 I r I 1 I  ' I  -   I 

143. May the fi&cion of the multiplier be used ? What is the product if a fraetton is 
multiplied by its denomiuator ? 

9 
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(b) To multiply a mixed number by an integer. 

MyJiiply t?ie fractional part and the entire part separately y and 
add the products together ; or, reduce the mixed number to an 
improper fraction (Art. 139), and then multiply. 

21. Multiply ^ by 5. Ai^s. 19. 

First multiply f by 5 and the product is 4 ; then multiply 3 
by 5 and the product is 15. These partial products added give 
15 -|- 4 = 19 for the true product. Or, first reduce 3 J to ->/- 
and then multiply by 5 and the product is 19, as before. 

22. Multiply 8^ by 9. 

^X 9 = 3f ; 8X 9 = 72; and 72 + 3^ = 75f , Ans. 

23. Multiply 9^ by 12. Ans. 11 3 A- 

24. Multiply 18^ by 20. 

25. Multiply 23^ by 7. 

Problem 5. 

143. To divide a fraction by a whole number, 

Ex. 1. Divide f by 4. Ans. f or ^. 

It is^ust as evident that one fourth 
FIRST o^«ATioj. of I is f as that one fourth of 8 cents 

"^ ^ — »> -^s. jg 2 cents, or that one fourth of 8 is 2 ; 

i. e. when the numerator is divided 
by 4 the fraction represents only one fourth as many parts as 
before, and each part continues of the same size ; .'. the fraction 
is divided by 4. 

If the denominator is multiplied 
SBOOND opiEATioK. \yj 4^ thc fractiou roprescnts just as 

1 -5- 4 = ^, Ans. many parts as before, hvi each part 

is only one fourth as great, and .*. 
the whole fraction is only one fourth as great Hence, 

Rule 1. Divide the numerator by the whole number. Or, 
Rule 2. Multiply the denominator by the whole number. 
Note 1. These rules maj also be explained by Art. 83 (b) and (c). 

142« How ifl a mixed number multiplied by an int^^er ? Another way ? 143. Sirst 
rule for diyiding a fraction by a whole number? Why ? Second rule ? Why ? ▲nottMr 
explanation ? 






COMMON FRACTIONS. 1)9 

2. Divide {^ by 2. Ana. ^ by Rule 1; ^hj Rule 2. 
Note 2. The 1st rule is preferable in this example. Why ? 

3. Divide f f by 6. Ans, g^. 

4. Divide ff by 11. 

5. Divide |f by -25. 

6. Divide l^^ by 12. 

7. Divide f f by 4. 

e--4=^J,byRulel; or, 

10 

f f ^ 4 = « J, by Rule 2. 
Note 3. The 2d rale is preferable in this example. Why 1 

8. Divide JJ by 5. Aus. ^. 

9. Divide ff by 11. Aus. ^. 

10. Divide if by 6. 

11. Divide f| by 4. 

12. Divide ^fe by 20. 20 = 4 X 5. 

!ftr-^4 = Ajaiid|^-s-5 = yfy, Ans. 

Note 4. See Art. 142, Note 4. 

13. Divide ^ by 35. 35 = 5 X 7. 

14 -H 5 = T^, and T^ -^ 7 = ^f y, Ans. 
.14. Divide fj by 18. Ans. ^. 

15. Divide }| by 14. Ans. ^. 

16. Divide ^^ by 44. 

(a) To divide a mixed number by a whole number. 

17. Divide 23^ by 4. Ans. 5 J. 

^) ^^y Ex. 35, and obtain the quo- 

Quo., 5 ... 3^ Rem. tient, 5, and the remainder, 

3J. Then reduce 3J to the 

3J = J^, and J^ -5- 4 =: J, improper fraction, i^, divide 

.•. 5 -f- f = 5f , Ans. it by 4, and add or annex the 

result, f , to the partial quo- 
tient, 5, and we have 5f for the true quotient. 

143. May the Ikctors of the divisor be used separately? A mixed namber, how 
divided by an integer ? 
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18. Divide 27^ by 6. Ans. 4f. 

19. Divide 17f by 9. Ans. IJJ. 

20. Divide 65^ by 8. 

21. Divide 5| by 7. 

5| = ^; ^^7 = e,Ans. 

NoTB 5. In Ex. 21, the dividend is less than the divisor ; hence the quo. 
tient is a proper fraction. 

22. Divide 7^ by 9. Ans. |J. 

23. Divide of by 11. 

24. Divide $6| equally between 9 boys. 

Pboblem 6. 

144. To multiply a fraction by a fraction. 

Ex. 1. Multiply f by J. Ans. ^. 

To multiply f by J, 1st, f X 3 = f (Art. 142, Rule 1) ; but 
the multiplier, 3, is 5 times J, .*. the product, f , is 5 times the 
product sought; hence, 2d, f-5-5=^ (Art 143, Rule 2) ih 
the product sought ; i. e. 

*Xf = A. Hence, 

Rule. Mukiply the numerators together for a new numerator^ 
and the denominators for a new denominator. « 

2. Multiply fr by f . Ans. ^. 

3. Multiply li by f . Ans. f^fe- 

4. Multiply J by ^^. Ans. ^. 

5. Multiply \% by ^. 

6. Multiply ^ by if. 

(a) To multiply by a fraction is only to multiply by 
the numerator, and then divide the product by the de- 
nominator. 

In Ex. 7 we multiply J J by 5, and obtain ^ (Art 142, Rule 
2), and then ^ divided by 6 gives f (Art 143, Rule 1), the 
result sought 

144. Rule for mulUplying one fraction by another? Reason? To moltiplj bj a 
fraotion, what is it ? What principles in the operation in Ex. 7 ? 
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7. Multiply H by f 

.2 

^X^—rj.Ana. 

7 
In this simple operation is involved the whole principle 
OP CANCELING. To Cancel (i. e. strike out, or reject) any feictor 
of a number, is to divide the number by the rejected factor ; 
thus, 35 is the same as 5 X 7, and if the 5 is canceled, there will 
remain only 7, which is the quotient of 35 divided by 5. 
8. Multiply J§ by Jf . 

4 2 

ii U_^ 

5 9 

The 8th example is solved on the same principle as the 7th. 

12 X 14 
It may be written thus, — — , which is the same as 

4 y 3 X 2 X 7 

5, and then canceling 3 and 7, i. e. dividing both 

^ X 7 X " X ^^ 

numerator and denominator by 3 and 7 (Art 84, b, and 181) we 
. 4X2 8 
5X9 45 

Note. There can be no difficulty in canceling so long as we remember 
the simple principle^ that it rests upon rejecting equal factors from dividend 
and divisor (Art. 84, b). The process is only to strike out or cancel the same 
Actors from numerator and denominator, and it often saves much labor. It 
can be profitably applied whenever the product of two or more numbers is 
to constitute a dividend, and the product of other numbers is to constitute a 
divisor, provided that there are equal factors in the dividend and divisor. 

9. Multiply If by f 4. 

2 5 In this example, cancel 23 

4^ ft$ XO with 46, ^ving 2 in the nume- 

^X^^= yji Ans. rator ; and then cancel 5 in 25 

?2 ^^ and 85, giving 5 in the numera- 

tor and 17 in the denominator. 



144. Xzplaio Bx. 7. On what prindplM doM oanceUng vett? Wb«n should it be 
HipliMl? 

9* 
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10. Multiply 14 by,^. Ans. ^. 

11. Multiply %i by f|. 

12. Multiply a by J|. 

13. Multiply T^V by H- 

(b) In canceling 3 and 5 in Example 14, we obtain the 
quotients 1 and 1 in the numerators, and whenever an entire 
term cancels we obtain 1 to place instead of the term canceled ; 
but since 1, as a multiplier or divisor, is valueless, there is no 
need of retaining it under any circumstances, except where all 
the numerators are canceled ; in such a case, 1 is the true numer' 
cUor, and must he retained, 

14. Multiply ife by %. 

1 1 

1 ^-1. A 

5 4 

15. Multiply m by if^^. 

1 

5 2 

16. Multiply ¥ by J^. 

5 4 

^-^-20,Ans. 

17. Multiply f f by ^^K 

18. Multiply f f by ^^. 

19. Multiply fi by J^. Ans- 9. 

20. Multiply f f by ^J. Ans. -J. 

21. Multiply ^ by M- 

(c) To reduce a compound fraction to a simple one. 

22. What part of an apple is ^ of f of it? Ans. J|. 
If ^ of an apple be divided into 7 equal parts, one of those 

parts will be ^ of the whole apple ; and if | of J is g^g, then 4. 



144. In canceling when should the quotient 1 be retained T 
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of I will be ^, and f of j will be Jf ; i. e. o compound fraction 
may he reduced to a simple one by the rule for multiplying a frac- 
tion by a fraction. 

23. Multiply | by ^, i. e. reduce | of ^ to a simple frac- 
tion. Ans. 1^. 

24. Reduce f of | of |J to a simple fraction. Ans. m. 

25. Reduce f of hJ of {} to a simple fraction. 

26. What is J off off of f of f of ^ of J of f .? 

1 ^ ^ 4 ^ ^ ^_1 

27. Reduce § of f of ^^ of J to a simple fraction. 

28. Reduce ^ of |f of {^' of ^ to a simple fraction. 

29. What cost | of a yard of cloth at | of a dollar per yard ? 

Ans. i of a dollar. 

30. K a man builds | of a rod of wall in a day, how much 
will he build in § of a day ? 

31. A man owning f of a farm sold f of his share ; what part 
of the farm did he sell ? 

(d) To multiply a whole number by a fraction. 

32. At $8 a barrel what will | of a barrel of flour cost ? 

Ans. $6. 

« 

msT OPERATION. If a, barrel costs $8, then 1 

4 ) $8, Price of 1 bbl. fourth of a barrel will cost ^ of 

J, Cost of i bbl. ^^» ^^- ^2, and 3 fourths will 

3 cost 3 times $2 =$6, Ans. 



, Cost of f bbl. 

SECOND OPERATION. 

$8, Price of 1 bbl. If 1 bbl. costs $8, then 3 bbl. 

3 will cost 3 times $8 = $24, and 

4) $24, Cost of 3 bbl. ^^^^^ i^^^ ^^^- ^» ^^® ^ame as } 

"^ r« r ^ 1.1.1 ^^ ^ ^^^' ^® divide the cost of 

^6, Cost of f bbl. 3 bbl. by 4, and 'so find the cost 

of f of a barrel, viz. $6, which is 
the same result as by the first operation. 

144. How is a componnd fraction reduced to a simple on«? How maoy ways to 
multiply an int^^r by a fraetion ? First metliod ? Second ? 
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33. Multiply 24 by f ; i. e. find f of 24. Ans. 15. 

34 If an acre of land costs $45, what will f of an acre cost ? 

35. What is the value of f of a bushel of clover seed, at J»7 
per bushel ? Ans. $5^. 

(e) To multiply a mixed number by a fraction or 
mixed number : 

Reduce each factor to the form of a fraction and then muUipIy 
the fractions together. 

36. Multiply 2f by IJ. 

2iXlt = V^Xf = M = 4M,Ans. 

37. What cost 2| yards of cloth, at $lf per yard ? 

Ans. $3^. 

38. What cost If cords of wood, at $6^ per cord ? 

39. How many square rods of land in a garden that is 6| rods 
long and 5§ rods wide ? 

Problem 7. 

145. To divide a fraction by a fraction. 

Ex. 1. Divide f by ^. Ans. |f . 

To divide f by ^, 1st, § -^ 5 = ^ (Art 143, Rule 2) ; but 
the divisor, 5, is 7 times f , .•. (Art 83, f ) the quotient ^ is only 
\ of the quotient sought; hence, 2d, -^ X 7 = || (Art. 142, 
Rule 1) is the quotient sought ; i. e. 

|-^* = fXJ = «. Hence, 

Rule. Invert the divisor, and then proceed as in mvMplica- 
tion (Art 144). 

The rule may be otherwise explained as follows : 

First, To divide by any number is the same as to mvUiply by 
its reciprocal (Art. 138). 

Thus, 12 -^ 4 = 3, and also 12 X i = 3. 

Again, ^ -^ 4 = ^, and also ^^ X i = A> i- ®- dividing by 4 

144. Bole for mnldplying a mixed number by a mixed number? 14(^. Rolr ftt 
diTidfaig ft ftaotion by a ftaotfon f Beason? Seeondexplanatioof 
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md mnitiplymg by the reciprocal of 4, yi2. ^, we have the quo^ 
tieni eqtuxl to the product. 

Second, The reciprocal of a fmetion is the Jr action inverted; 

1 
thus, the reciprocal of f is -- (Art. ISS), and, multiplying both 

namerator and denominator of this complex fraction^ — , by 7, we 

obtain { ; but multiplying both terms of a fraction by the same 

1 
number does not change its value (Art 84, a), .*.—={; i. e. 

the reciprocal of f is f ; and, generdtty, the reciprocal of any 
fraction is thai fraction inverted. Hence, to divide by a frac- 
tion, invert the divisor and multiply. 

Ex. 2. Mvide | by ^. Ans. f | = 2^^- 

3. Divide i by f . 
4 Divide ^ by ^. 

5. Divide ^ by Jf . Ans. J^J. 

6. Divide /y by \^. 

7. Divide ^ of | by V 0^4- 

8 7 ^ 11 5 8 t f5 9_27 . 
4 59^4 11 ^44 

8. Divide f of J of # by | off Ans. Jf = l|f. 

9. Divide f of | by J of | of |. 

10. Divide | of J of J by J off. 

(a) If the denominator of the divisor is like that of the divi- 
dend, as in Ex. 11, they may both be disregarded ; for, evidently, 
-ff are contained in f^ just as many times as 6 apples are con- 
tained in 24 apples, or 6 in 24 ; i. e. }f -s- ^ = 24 -4- 6 = 
numerator of dividend -s- numerator of divisor ; and this is 
equally true when the numerator of the dividend is not a 
multiple of the numerator of the divisor ; thus, f -$- ^ = 5 -i- 
3 = 4. 

11. Divide ff by ^fr- ' -^^- ^' 

12. Divide ff by ^- -^*- ^^' 



145. How Is the diTfadon perftvmsd irben the d«aomliMton are ftUkeT 
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13. Divide ^ by -/y. Ans. f. 

14. Divide if by ^. 

15. Divide |^ by %}. 

16. Divide f |f by f|J. 

17. Divide m by ft*. Ans. m = h 

18. Divide m by Vift?- 

(b) When the numerator and denominator of the divisor are 
respectively factors of the corresponding terms of the dividend, 
as in Ex. 19, it is best to divide numerator by numerator, and 
denominator by denominator. This mode is true in all examples 
but not always convenient. Why true ? Why not convenient ? 

19. Divide ^ by f. Ans. ^. 

20. Divide yf f ^ by ^. 

21. If I of. a yard of cloth cost §i of a doUar, what costs 1 
yard? 

22. If I earn -j^ of a dollar in J of a day, what shall I earn 
in 1 day? 

23. K I pay f of a dollar for | of a bushel of com, what 
shail I pay for 1 bushel? Ans. $1^-. 

(c) To divide a whole or mixed number by a fraction 
or mixed number : 

Heduce divisor and dividend each to the form of a simple frac' 
tion^ and then divide by the rule already given. 

24. Divide SJ by 3^. 

8f -5- 3i= y -M= f = 2i, Ans. 

25. Divide 8 by 3f 

8^3f =f -f. ^=f X A=ft=2A» Ans. 

26. When 3^ lb. of beef cost 43f cents, what is the price per 
pound? Ans. 12^ cents. 

27. B traveled 19|| miles in 5| hours ; how far did he travel 
per hour ? 

28. B traveled 19|f miles, going at the rate of 3| miles per 

hour ; how many hours did he travel ? 

« I ..IIP. . . 

145. Mode of diyidlng when the terms of the divisor are fiictors of the terms of the 
diridend ? To divide a Biized number bjr a mixed number ? 
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Pboblem 8. 
146* To reduce a complex fraction to a simple one. 

Ex. 1. The complex fraction — equals what simple frtiction ? 

7 

The operation required is only to divide a fraction by a frac- 
tion ; thus, i=J-^^? = | XJ = ti- Hence, 

Rule. First, if necessary ^ reduce the numerator and denomi- 
nator of the complex fraction each to a simple fraction ; then 
divide the fractional numerator hy the fractional denominator 
(Art. 145). 

KoTE* A complex. fraction may also be made simple by multiplying 
each term of the complex fraction by the least common multiple of their 
denominators; thus, in Ex. 1, the least common multiple of the two de- 
nominators, 4 and 7, is 28, whose factors are 4 and 7. Multiplying the 
numerator, J, by 4, gives 3 (Art. 142, a), and multiplying 3 by 7, the other 
factor of the multiple, gives 21 for the numerator of the reduced fraction. 
In like manner, multiplying the denominator, ^, by 7, and that product by 
4, gives 20 for the denominator of the reduced fraction. 

1# 
Ex. 2. Reduce —^ to a simple fraction. 

43. 

3. Reduce --^ to a simple fraction. Ans- |. 

4. Reduce -^. 8. Reduce — . 

4* ^ ^ . S of ^ of 2i 

5. Reduce ^. 9. Reduce ^ \- K 

If 3* 

6. Reduce ^ 10. Reduce -|. 

6| ^ 

5a 18 

7. Reduce -5. 11. Reduce — . 

7# H 



146. Sato for ndoeliig a complex ftaction to a simple one? Seuon? Another 
mode? 
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12. Reduce — to a simple fraction. 

6 

l=j^-i-6= A, Ans., by Art 143, Rule 2 ; or, 
6 

i=iv-= A, An8.,by Art 84 (a) and Art. 142 (a). 
6 e'^? 42' ^ ^ "^ ^ 

a 

13. Reduce -^ to a simple fraction. 

7 

8 

14. Reduce — to a simple fraction. 



-=-Xx-=-T-» Ans., by Art 145 (c). 
9 



15. Reduce f .^ A^ K ^ A to its simplest form. Ans. 1. 
J^ of :ft of i of 2 ^ 

Problem 9. 

147* To reduce fractions that haye not a common 
denominator to equiyalent fractions that haye a oommoa 
denominator. 

Ex. 1. Reduce f and f to equivalent fractions having a com- 
mon denominator. Ans. ^ and ^. 

opiRAnoir. Multiplying both terms of each fraction 

2 7 __14 by the denominator of the other fraction 

3^7 21 ^^ ^^^ *1^^ *he value of either fraction 

(Art 84, a), but it will necessarily make 
5 3 x5 ^^^ denominators alike, for each new de- 

Y^^^^^ nominator is the product of the two given 

denominators. 

Similar reasoning applies, however many fractions are to be 
reduced. Hence, 

Rule 1. Multiply aU ^e denomtncUars together far a common 
denominator^ and mvMply each numerator into the continued 
product ofaUthe denominatorSy except its own, for new numera- 
tors. 



147. OoBunondeDondnfttor, howlbwid byBulelf Qow tlie mmuBatooi T ExjfU^ 
nation? 
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2. Reduce }, f , and ^ to equivijent fractioiiB haying a oommon 
denominator. 

OPERATION. 

^ X 7 X 9 = 2^^9 common denominator, 
3X7X9= 189, Ist numerator, 
5 X 4 X 9 = 180, 2d numerator, 
1 X 4 X 7 = 28, 3d numerator ; 
.-. f , ^^, and i = HI. Hfj and ^, Ana. 
S. Reduce f , f , and f . Ans. t^, i^*, and t«%. 

4. Reduce |, J, and f Ans. Uh Hh and J«. 

5. Reduce f, #, ^, and J. Ans. iff, |f*, i|«, and |J«. 

6. Reduce A, f , and f . 11. Reduce i, J, J, and |J. 

7. Reduce A> ^> and #. 12. Reduce |, ^, J, and^- 

8. Reduce ^, A> and '^. 13. Reduce J, -ft-* i» and If. 

9. Reduce f, f, and ^. 14 Reduce ^, ^Vj A» and ^. 
10. Reduce -ft^, -j^, and ,^. 15. Reduce -^, -fV? A> and fy. 

(a) The foregoing rule will always give a common denomi- 
inator, but not always the least interred common denominator ; 
this, however, may always be effected by 

Rule 2. Reduce each fraction, if necessarg, to its lowest 
terms (Art 141). JFind the least common mtdtiple of the de- 
nominators (Art. 127) ybr a common denominator^ Divide this 
mtdtiple hy etzch given denominator, and multiply the several 
quotients by the respective numerators for new numerators. 

Note 1. Each of these rules is founded on the principle that multiplying 
both terms of a fraction by the same number does not alter its value. 

16. Reduce |, J, and ^^. 

OPEBATION BT THE SECOND BULE. 

2 X 2 X 3 X 2= 24, least com- 
mon multiple of denominators, 
i^ X 3 = 9, 1st numerator, 
3^ X 5 = 20, 2d numerator, 
^J X 7 = 14, 3d numerator ; 
/. I, f , and :^^ = A, M» and \%, Ans. 



s 


5 


7 




2)8' 


-6' 


12 




2)4, 


8, 


6 




3)2, 


8, 


3 




2, 


1, 


1, 


•'• iy 



147, Rule for finding the Ua$t common denominator ? Rule Ibr finding the nnmmr 
ton? Principle? 

10 
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17. Reduce ^^, %, f, and f . Ans. }|, |J, f*, JJ. 

18. Reduce ^^, ^, ^^, and ^^. 

19. Reduce t^, ^, iJ, and J J. 

Note 2. The first clause of Hnle 2 is omitted by many authors, but 
its necessity is apparent from the following example : 

20. Reduce f , -f^, and -^ to equivalent fractions having the 
least common denominator. 

Disregarding the first clause of the rule, we find 72 to be the 
least common multiple of the denominators, and the fractions f , 
-^, and ^, reduce to- ^|, ^f, and 4^|; but, regarding the first 
clause, we have f , ^, and -^ =i, J, and J = A, tV» ^^ A> 
which have a conmion denominator less than 72. 

21. Reduce ^, |, ^^, and f. Ans. H, i%y i^, and Jf. 

22. Reduce f , \i, ^, and A. 

23. Reduce ^f^, i^, t^, and i%. 

24. Reduce Jf , Jf , ^, and ||. 

Note 3. In this and the following problems, each fraction should be 
in its simplest form before applying the rule. 

25. Reduce f of J and * 



m 

*of J = §; ^= V -^ t*=#; but 
f and 5 = T^ and f ^, Ans. 

26. Reduce J of f , 2f , -i- and t^. 

27. Reduce -, J of §, and ^ftf. 

i 

Remark. The numerators, as well as the denominators, of 
fractions, may be made alike by reduction ; thus, § and ^ are 
equal in value to \% and U ; also f and -^ = ^ and J J ; also 
^, ^fij-, and 1= J|, II, and ff ; etc. The process is simple, but 
of little practical importance, and therefore seldom presented in 
Arithmetic. 



147. May the numerators of fractions be made alike ? How-^ 



COMMON FRACTIONS. Ill 

Problem 10. 

148. To reduce a fraction of a higher denomination 
to a fraction of a lower denomination. 

Ex. 1. Reduce i of a penny, to the fraction of a farthing. 

As 1 penny is equal to 4 farthings, so any fraction of a penny 
will be 4 times as great a fraction of a farthing ; .•. J^ d. = 4 
times ^ qr. = J qr., Ans. 

2. Reduce ^ of a shilling to the fraction of a farthing. 

As 1 s. is equal to 12d., so ^s. = 12 times ^ d. = ^ d., 
and f d. = 4 times ^ qr. = ^ qr., Ans. Hence, 

Rule. Multiply the fraction by such numbers as are neces- 
sary to reduce the given to the required denomination. 

3. Reduce ^ s. to the fraction of a &rthing. 

As. (= Ad. X 12) = Jd. ( = Sqr. X 4)= V qr., Ans.; or 

7x12x4 1 Xifix4: 28 . ,. 

— == — qr., Ans., as before. 
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NoTB 1. The sign of multiplication, in these examples, is written only 
between the numbers which are given before the canceling is begun ; thus, 
in Ex. 3, no sign is written between 36 and 3,Jbr they are not to be multiplied 
together, but the 3 is obtained by canceling 12 in 36. So in Ex. 4, the 12 
comes from canceling 20 in 240, and the 3 from canceling 4 in 12. 

4. Reduce ^{^ of a ton to the fraction of a dram. 

7 X 1^0 X ^ X 25 X 16 X 16 _ 44800 ^ ^^^ 

5. Reduce J J of a rod to the fraction of a barleycorn. 

11 6 
IQ X 16^ X 12 X 3_10 Xgg(X3^$^x3 _1980^ ^ ^^ 
21 UK i Y • •» . 

7 
Note 2. In the first statement of Ex. 5, the 16^, in the numerator, is 
equal to ^, and, in the second statement, the 33 is retained in the numera- 
tor as a factor in the dividend, and the 2 is put in the denominator as a 
&ctor in the divisor. 



148. Role for redacing a fraction from a higher to a lower denomination ? Explan- 
ation ? IIow is Ex. 6 solved ? 
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6. Reduce ^f^ of a pound, Troy Weight, to the fraction of a 
grain. Ans. ^%K 

7. Reduce -jf xr ^^ * pound, Apothecaries* Weight, to the 
fraction of a grain. Ans. i^s.. 

8. Reduce 7^7 of a day to the fraction of a second. 

Ans. 1^*. 

9. Reduce tV of a bushel to the fraction of a pint 

Ans. W- 

10. Reduce ^^ of a gallon to the fraction <^ a gilL 

11. Reduce s^j^ e. yd. to the fraction of a cubic kich. 

12. Reduce ^^ of a sign to the fraction of a second. 
18. Reduce ^^fi^i^ uq. m. to the fraction of ^ rod. 

Ans. ^. 
14 Reduce 7^^ frir. to the fraction of a link. Ans. \^. 

15. Reduce ^f ^ of an acre to the fraction of a square yard. 

16. Reduce 1^ yd. of cloth to the fraction of an inch. 

17. Reduce ^ circ. to the fraction of a second. 

18. Reduce ^ of a ton to the fraction of an ounce. 

19. Reduce ^jf^ of a day to the fraction of a aecoi^ 

20. Reduce 7'^^'^ ^ the fraction of a fistrl^iing. 

21. Reduce V\f of a bushel to the fraction of a pint. 

Problem 11. 

149» To reduce a fraction of a lower denomination to 
a fraction of a higher denomination. 

Ex. 1. Reduce f of a barleycorn to the fraction of an inch. 

In 15 barleycorns there is only J of 15 inches, so in f of a 
barleycorn there is only J of J of an inch = ^V of an inch, Ans. 

2. Reduce |^ of a gill to the fraction of a quart 

As 1 giU is ^ of a pint, so f^ gi. is J of f^ pt = ^ pt and, for 
a like reason. ^ pt. is J^ of ^ qt = ^ qt, Ans. Hence, 

Rule. Divide the given fraction by such numbers as are 
required to reduce the given to the required denomination. 

149. Bale for xeducing a fractton from a lower to a higher denomination? Bxplatt* 
ation? 
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3. Beduoe ^ qr. to the fraction of a shilling. 
V(ir.(=Vd--5-4) = Jd. (=5 8.4-12) = A 8., Ans.; or, 

rfg 7 7 

4. Reduce i^f aa dr. to the fraction of a ton. 

i4m im m i =^ tons, Am. 

3 X 1$ X 1$ X )^ X 4 X 20 240 

5. Reduce -MgU^ b. c. to the firaction of a rod. 

10 

1980 |W0_ii0_M_^=l?rd Ana 

7X8X12X3X5* 7 x3x /I^X^Xii 21™' ' 

6. Beduoe if & gr. to the fraction of a pound, Apothecaries' 
Weight. Ans. x^^nr. 

7. Reduce ifA gr. to the fraction of a pound, Troy Weight 

8. Reduce i^^yii sec to the fraction of a day. 

9. Reduce ^ in. to the fraction of a yard, Cloth Measure. 

10. Reduce J-f S- sec. to the fraction of a week. 

11. Reduce *^^ sq. in. to the fraction of a yard. 

12. Reduce V^ ^^^ ^ the fraction of a frirlong. 

13. Reduce ^ yd. to the fraction of an acre. Ans. y}^. 
14 Reduce '^ seconds to the fraction of a sign. 

15. Reduce \% gills to the fraction of a gallon. 

Problem 12. 

150. To reduce a fraction of a higher denomination 
to whole numbers of lower denominations. 

Ex. 1. Reduce ^ £ to shillings and pence. Ans. 3s. 4d. 
^£ (= i 8. X 20)= y> 8.=3is. ; again Js. (=i d. X 12) = 
4 d. ; .*. ^ £=3 8. 4 d., Ans. Hence, 

Role. Reduce the given fraction to a fraction of the next 
lower denomination (Art. 148) ; then, if the fraction is improper ^ 
reduce it to a whole or mixed number (Art. 140). If the result is 

Ifta. Bale for rodaclng a fractioa of a higher denomination to integers of lower de- 
nwnlnatkwM ? Kiplanatlon ? 

10* 
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a mixed number, redtice the fractional part of it to the next lower 
denomination f as before, and so proceed as for as desirable. 

Note. If, at any time, the reduced fraction is proper, there will be no 
whole number of that denomination. 

2. Reduce i^£ to whole numbers of lower denominations. 

iJ£ (= J3 s. X 20) =U s. = 4.^ s. ; tV s. (=^e d.Xl2)= 
f d., a proper fraction ; |d. (=| qr. X 4) =3 qr. ; .*. J} £ = 
4 s. d. 3 qr., Ans. 

3. Reduce ^ of an acre to lower denominations. 

Anfl. 1 r. 17 rd. 18 yd. 1 ft. 50f in. 

4. Reduce -/y of a furlong to rods, yards, etc. 

Aiffi. 18 rd. 3 yd.. 2 ft. 

5. Reduce f of a week to days, etc. 

6. Reduce f |^ of a rod, Long Measure, to yards, etc. 

7. Reduce JJf § J of a circumference to signs, etc 

8. Reduce ^^ of a ton to hundred weights, etc. 

9. Reduce JU lb. to ounces, drams, scruples, etc. 

10. Reduce ^^^^ circ. to signs, degrees, etc. 

11. Reduce J^ of a civil year (365 days) to days, etc. 

12. What is the valuo of -/^^ of a pound Troy? 

13. What is the value of Jf of a bushel ? 

14. What is the value of J J of a gallon ? 

15. What is the value of ^ of a pound. Apothecaries' 
Weight ? 

16. Reduce i^ of a mile to furlongs, chains, etc. 

17. Reduce i^ of a cord to cord feet, cubic feet, etc 

18. Reduce /^ of a yard to quarters, nails, etc 

Problem 13. 

151. To reduce whole numbers of lower denominations 
to the fraction of a higher denomination. 

Ex. 1. One farthing is what part of a penny? Ans. ^. 

Since 4 farthings make a penny, 1 farthing is J of a penny. 

2. Six pence and 1 farthing are what part of a shilling ? 

6d.-f- lqr. = 25qr.; and ls. = 48qr.; .•. 6d.and lqr.=i4s., Ans. 
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To determine what part one thing is of another, considered as 
a unit or whole ihing, the part is always made the numertttor of a 
fraction, and the unit or whole thing is put for the denominator ; 
thus, the fraction J expresses the part that 3 miles is of 5 miles. 
Before the comparison can he made, the part and the whole must 
he of the same kind or denomination ; thus, 3 pecks is not f of 
5 bushels, but, reducing the 5 bushels to 20 pecks, we have 3 
pecks equal to ^ of 20 pecks, i. e. ^^ of 5 bushels. Hence, 

Rule 1. Reduce the given quantity to the lowest denomina^ 
tion it contains, for a numerator ; and reduce a unit of the 
higher denomination to the same denomination as the numerator^ 
for a denominator, 

3. Reduce 6 rd. 5 ft. 9 in. to the fraction of a furlong. 

6 rd. 5 fl. 9 in. =1257 in. and 1 fur. =7920 m. 
.-. 6 rd. 5 ft. 9 m,=z}m fur. =17^^ fur., Ans. 

4. Reduce 7 oz. 4 dwt to the fraction of a pound. Ans. J. 

5. Reduce 9 rods, 1 foot, and 6 inches to the fraction of a 
furlong. 

9rd. 1ft. 6 in. = 1800 in. and 1 fur. = 7920 in. ; 

.'. 9 rd. 1 ft. 6 in. =: :)^f JJ fur. = ^ fiir., Ans. 

(a) In Ex. 5, 6in.=4ft.; lJft. = ^yd.=Ti^rd. and 9Tirrd. 
= ^ rd. = ^ fur., Ans., as by Rule 1. Hence, 

Rule 2. Divide the number of the lowest denomination given 
by the number required to reduce it to the next higher denomina- 
tion, and annex the fractional quotient so obtained to the given 
number of that higher denomination ; divide the mixed number 
so formed by the number fequired to reduce it to the next higher 
denomination, annex the quotient to the given number of thai 
denomination, and so proceed a^ far as necessary. 

Note 1. This rule is frequently preferable to the 1st, because it enables 
us to use smaller numbers and gives the result in lower terms. 

151« Ral« for reducing the lower denominstious of a compound number to a faction 
of a higher denomination ? Explanation ? Principle? Second rule for reducing integers 
of lower denominations to the fraction of a higher denomination ? Explanation ? Why 
preferable to Rule 1 ? 
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6. Reduce 1 r. 2 sq. rd. 20 sq. yd. 1 sq. ft. 72 sq. in. to the fraction 
of an acre. Ans. ^. 

7. Eeduce 4oz. 6dwt. 9Jgr. to the fraction of a pound. 

Ans. 1^. 

Note 2. In Example 7, by Rule 1, redace 4 oz. 6 dwt. 9f gr. tx) Ji/ths of 
a grain for a nomerator, and 1 lb. to fifths of a grain for a denominator. 
How shall it be done by Rule 2 1 Which mode is preferable ? Why 1 

8. Reduce 1 pk. 3 qt. 1 pt to the fraction of a bushel. 

9. Reduce 6 s. 20® 20' 30" to the fraction of a circumference. 

10. Reduce 1 m. 2 frir. 11 rd. 2 yd. 1 ft. 2^ b. c. to the fraction 
of a league. 

11. Reduce Iqr. 2na. -^in. to the fraction of a yard. 

12. Reduce 3 wk. 6 d. 9 h. 27 m. to tiie fraction of a Julian year. 

13. Reduce 1 qt. 1 pt. If gi< to the fraction of a gallon. 

14. Reduce 4 cord feet^ 12 cubic feet^ and 1382| cubic inches 
CO the fraction of a cord. Ans. J. 

15. Reduce 3 oz. 4 dr. 1 sc 10 gr. to the fraction of a pound. 

16. Reduce 4frir. 5ch. 2rd. 20 li. to the fraction of a mile. 

17. Reduce llcwt 111b. loz. 12fdr. to the fraction of a ton. 

18. Reduce 3 bushels, 1 peck, 4 quarts, and 1 pint to the 
fraction of a bushel. Ans. ^. 

Note 3. Sometimes, as in Ex. 18, the number called the part is greater 
than the unit with which it is compared ; sometimes it is equal to the unit 

Problem 14. 

/53i If numbers of the same kind are added together, their 
sum will be of the same kind as the numbers added ; thus, 3 
books -j- 4 books = 7 books; 3 hats -J- 4 hats =7 hats; and 
for a like reason, J-)-| = i> A"l~A=T!f> ^^-y ®^ 

(a) Numbers of different kinds cannot be united by addition ; 
thus, 3 hats-)- 4 books are neither 7 hats nor 7 books; so J-f- 
f are neither ^ nor ^ ; but numbers that are unlike may some- 
times be made alike by reduction, and then added ; thus, 

J + t=H+H (Art. 147) = H. 

(b) Again, 2 bush. -j- 3 pk. are neither 5 bush, nor 5 pk.; but 
2 bush. = 8 pk., and then 8 pk. -|- 3 pk. = 11 pk. ; so f bush. -^ 
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Jpk. are neither ^bush. nor ^pk.; but f bush. = f pk. (Art 
148), and then f pk. + ^ pk. = Jf pk. Hence, 

To add fractions : 

BuLE. Reduce the fractions^ if necessary^ first to the tame 
denomincUiony then to a common denominator; after which write 
the sum of the new numerators over the common denominator. 

Ex. 1. Add ^ and ^ together. Ans. ^. 

2. Add A, ^, and ^ together. Ans. \^. 

3. Add tJV> ^y W> and \^ together. Ans. ff =2t\. 

4. Add f and f together. Ana. -^= 1|= 1 J. 

5. Add ^, A, 1^, and A together. Ans. If. 

6. Add iftf, ^9 A) 3^, and ^ together. 

7. Add §J, ^, ^, JJ, and ^ together. 

8. Add together ^y /^, ^^f, ^^|, and A- Ans. 2^. 

9. Add together ^, JJ, Jf , JJ, and ^• 

10. Add together f f , |f , |f , and f f . 

11. Add together ^1^, ^, ^Vy, tJij* and ^^5^. 

12. Add together J, f , f , and |. Ans. 4J. 

13. Add together f J, if, JJ, and JJ. 

14. Add together |, ^y, and t^. 

f+i^ir+A=il+il + « (Art 147, Rule 2) = 
li=Ui>An8. 

15. Add together ^ and {. 

* + « = M + M(Art 147, Rule l) = tf = 1J§, Ans. 

16. Add together ^, |, and f . 

17. Add together ^y, ^, and f. 

A + A + f = i + i + f = | = lJ,An8. 

18. Add A, ^, ^, and ^. 

19. Add J of S to ^ of if. S + J=J,An8. 

20. Addf offftofoffj. 

21-^ddl|toioft. Ans. A. 

22. Add St^V to 8 X A- 



15«. Rule for adding fractions? Can unlike nnmben be added f Of what kind Is 
wie sum of two or more numbers ? 
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23. Add f s. to f d. 

^B. + §d. = Vd.+fd. = Hd.+Hd=Hd.=5T'5d., 
Ans. ; or, f s. + J d.=f 8. + ^^ 8.=f§ s. + ^ s. =|J s., 
2d Ans. = 1st Ans. 

24. Add ^ gal. to ^ qt. Ans. f ^ qt. or }^ gal. 

25. Add together ^ bash, f pk. and f qt. 

26. Add together ^ ton f cwt. and ^ qr. 

(c) To add two fractions that have a common numer- 
ator : 

Multiply the sum of the denominators by either numerator, and 
place the product over the product of the denominators. 

27. What is the sum of ^ and § ? 

1 , 1 8 + 7 15 3,3 3X15 45 , 

7^8 7X8 56 7^8 56 56' 

28. What is the sum of ^ and ^ ? J| = l^^^, Ans. 

29. What is the sum of | and -^ ? 

(d) To add mixed numbers : 

Add the sum of the fractions to the sum of the integers, 

30. What is the sum of ^ and 4| ? 

t4-S = H + H = «=lA; 3 + 4 = 7; 
.-. 3t + 4J = 7 + 1/^ = 8:^^, Ans. 

31. What is the sum of 5|, 3 J, and 12f ? Ans. 21||. 

32. What is the sum of 18^, 5J, and 24f ? 

33. What is the sum of 15§, 24, 7|, and ^. 

34. What is the sum of 3^^, 6^^, 4^, and 24| ? 

4i 

35. What is the sum of i of f of 6^,-^, and 4| ? 

36. What is the sum of -^, 3|, 6§, and i of J ? 

37. What is the sum of 3^85-, H^^ ^ A' and 25 ? 

38. How many are 8§ + 3^ + 8J + 1^ ? 

133. Mode of adding two fractions that haye like numerators ? Mode of adding mixed 
uombers? 
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Problem 15. 

153. To subtract a less fraction from a greater : 

Rule. Prepare the fractions as in addition, and then write 
the difference of the numerators over the common detvominator. 

Ex. 1. From ^ take ^. ^ — ^ = ^ =z= J, Aus. 

2.* From J^ take /y. Ans. ^. 

3. From ^f take ^. 

4. From |f take J^. 

5. From || take ^|. 

6. From |f take |^. 

7. Take ^ from ^J. Ans. if^. 

8. Take f J from |f . 

9. Take || from fj. 

10. Take tVV from ^^/y. 

11. From f take f. 

(a) « — f = « — i» = tV, Ans. (See Art 152, a). 

12. From f take J. Ans. if. 

13. From |^ take ^. 

U. From i J take f. ii ~ t = M — ft = M» Ans. 

15. From ^ take |. Ans. 5^. 

16. From ^^ take ^. 

17. From JJ take J^. 

18. From f J take ^. 

• «l — A = ft — i?Ty = T^ — TVff = rft=A.Ans. 

19. From ^^ take ^^^. Ans. ^J. 

20. From ^ft^^y take ^^. 

21. From J of f take J of ^. 

f X i-i X t = * — * = H — H = 4i, Ans. 

22. From | of ^ take ^ of j\, Ans. ||. 

23. From ^ of If take J of \%, 

24. From f of M take ^ of |f . 

25. From A of J take ^ of iJ. 

26. From J of 4^ of J take J of ^^ of f . 

153. Rule for subtracting one fraction from another ? How are the fractions prepared 
In addition ? 
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27. From ^ take 3- Ans. U. 



Complex fractions 
reduced to simple 
ones. 
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^1 = J=¥-5-¥ = t (Art. 145, b) ; 

i — * = H — H = tt.An8. 
28- From ^ take H. Ans. « = 1^. 

29. From ?| take 1 

30. From i^ s. take J d. (See Art 152, b.) 

(b)^.s.— Jd.=J^d.— id. = |^d.— ^d.=ed.=lifd.,Ans. 
or,^s.— id.=i^8. — ^8. = ^s. — jj^s. =:^s., 2d Ans. 

31. From fqt take J^pt Ans. i^qt. or IJpt 

32. From f ton take ^ cwt. 

33. From ^ acre take f rod. Ans. J}|f a. or 67|f rd. 

Note. The answer to these examples may be in any denomination of 
the table. 

34. From ^ of a week take f of an hour. 

(c) To subtract when the fractions have a common 
numerator : 

Multiply the difference of the denominators hy either numerator, 
and write the product over the product of the denominators, 

35. From f take |. 
1 1 8 — 5 3 4 4 4X3 12 3 , 

= 77r = -7r, Ans. 



5 8 5X8 40' 5 8 40 40 10' 

36. From f take 1^. Ans. ^. 

37. From J take J. 

(d) To take a mixed number from a whole or mixed 
number. , 

38. From 6| take 2J. 

6f — 2f = 4^, Ans. (See Art 152, d.) 

153. Mode of subtracting when the finctions hare a common nmnerator ? 
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39. From 8^ take 2^. 

In "Ex* 38, take § £fom f , and 2 units from 6 units ; but in 
£x. 39 we cannot take ^ from -^, .*. reduce one of the 8 units 
to ^{^ and add it to the -fy, making \^, and then take the ^ from 
ff , and the 2 units from the remaining 7 units. 

40. From 9^ take 3^. 

9f — 3f =8J— 3J=8J«— 3f4=6H, Ana. 

41. From 12f take 4^. 

42. From 9 take 5^. Ans. 3f . 

43. From 8 take 2f . 

MiSGELLAKEOUS EXAMPLES IN FRACTIONS. 

' 1. Multiply -^ by 5. Ans. ^^|. 

2. Multiply A by 6. 

3. Reduce f§ to its lowest terms. 

4. Add S^ftr to 6| J. 

5. Subtract 18J} from 25^^^. 

6. Reduce 23f to an improper fraction. 

7. Reduce 8 to a fraction whose denominator is 27. 

8. Reduce 9 to 6 fractional forms. 

9. Divide Jf by A- 

10. Divide ^ hj ^. 

11. Divide ^ by {. 

12. Reduce f of a day to hours, minutes, and seconds. 

13. Reduce 3 pk. 5 qt. 1 pt. to the fraction of a bushel. 

14. Multiply Si by 10. 

15. Divide 9^ by 4. 

16. Divide |J by 9. 

17. Divide 18 by J. 

18. Reduce ^^ to a mixed number. 

19. Reduce ^Jf^ to a whole number. 

20. Multiply ^ by f^. 

21. Reduce | of ^ of ^ to a simple fraction. 

22. Subtract ^ from |^. 

153. Mode of taking a mixed number firom a whole or mixed number ? 
11 
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23. Reduce -^^^ f , and f to equivalent fractions that have a 
common denominator. 

24. Reduce {%, ^, and f J to equivalent fractions having the 
least common denominator. 

25. Reduce f and § to equivalent fractions having a common 
numerator. 

26. Reduce f , -^^ and ^^ to equivalent fractions having the 
least common numerator. 

27. Reduce — to a simple fi^ct'on. 

28. Add A to /if. 

29. Divide :ft by 4 

30. Reduce f of a gallon to the fraction of a quart 

31. Reduce § of an hour to the fraction of a week. 

32. Reduce t "^11 ^IK"^^ }^ to its simplest form. 

f off of A of A 

33. Multiply §J by 33. 

34. Multiply 25 by J. 

35. Multiply 25 by f. 

36. Divide -^ by f. 

37. Add |£, ^ s., and | d. together. 

38. Subtract ^ of a gill from | of a gallon. 

39. Add T%, T^, A, T%, and ^^ together. 

40. From f f take Jf . 

41. Five gallons, 3 quarts, 1 pint, and 3 gills, are what part 
of 1 gallon ? (See Art. 151, Note 3). 

42. Three pecks are what part of 3 pecks ? 

Examples in Analysis. 

154, We analyze an example when we proceed with 
it, step by step, according to its own conditions, without 
being guided by any particular rule. 

Ex. 1. If 4 tons of hay cost $48, what will 7 tons cost ? 

Solution. If 4 tons cost $48, then 1 ton will cost J of $48, 
which is $12 ; and if 1 ton cost $12, then 7 tons will cost 7 
times fl2, which is $84, Ans. 
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2. What is the value of 12 acres of land, if 3 acres cost $81 ? 

Ans. $324. 

3. What is the cost of 16 barrels of flour, if 3 barrels cost 
$24? 

4. If a man can cut 8 cords of wood in 4 days, how much will 
he cut in 7 days ? 

5. If 1 ton of hay costs $15, what will f of a ton cost ? 
Solution. One ton costs $15 ; .•. ^ of a ton costs i of $15 

= $3, and | cost 4 times $3= $12, Ans. 

6. What is the value of } of an acre of land, at $40 per 
acre? Ans. $35. 

7. K 6 men mow 12 acres of grass in a day, how many acres 
will they mow in ^ of a day ? 

8. If a man cradle 18 acres of wheat in 9 days, how many 
acres will he cradle in 5 days ? 

9. Paid $6 for J of a yard of velvet ; what was the price per 
yard? 

Solution. Sinpe $6 were paid for f of a yard, J cost J of 
$6 = $2, and .•. J, or a whole yard, cost 4 times $2 = $8, Ans. 

10. If f of a yard of ribbon cost 63 cents, what will a yard 
cost? 

11. If f of an acre of land cost $75, what is the price per 
acre? 

if 12. K 234 bushels of potatoes grow on } of an acre, how 
many bushels will grow on an acre ? 

13. If J of a farm cost $4200, what cost ^ofit? 

Solution. If f cost $4200, then ^ costs ^ of $4200 = 
$1400, and J cost 4 times $1400 = $5600. Now the whole 
ferm costs $5600, .-. i)- of it costs ^^ of $5600 = $800, and ^ cost 
5 times $800 = $4000, Ans. i/ ^ 

f / 14. If f of a cord of wood are bought for $3f , what will J of 
f/ a cord cost ? /^^ 

15. If -^ of a ship are worth $8769, what is the value of f 
of her ? 

16. If f of the distance from A to B is 32 miles, what is ^ 
of the distance from A to B ? 
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17. If 3 men build f of a rod of wall in an hour, how many 
rods will 4 men build in 6 hours ? 

18. If 6 men can do a piece of work in 3^ days, how long 
will it take 4 men to do the same work ? 

19. What cost 6 lb. of sugar, at 8^ c per lb. 

20. What shall I pay for 16 J lb. of rice, at 4 c. per lb. ? 

' 21. Bought 41b. of raisins, at 12^ c. per lb., and paid for them 
in eggs, at 16f c. per dozen ; how many dozen did it take ? 

22. What cost 12|^lb. of pork, atMSc. per pound? 

23. If f of a bushel of wheat cost $1^, what is the cost of 
12^ bushels ? 

24. If 7 bbl. of flour cost $56, what will 3 J bbl. cost ? 

25. If 2^ cords of wood will pay for 27 gallons of molasses^ 
how many cords will pay for 4 times 27 gallons ? 

Ans. 4 times 2^ cords, viz. 9 cords. 

26. What cost 12 J yards of silk at $1^ per yard ? 

"^ 27. How many times will a wheel that is 9 feet in circumfer- 
ence turn round in running 20^ miles ? 

28. How many cubic feet in a box that is 6^ ft. long, 5^ ft» 
wide, and 3f ft. deep ? Ans. 117. (See Art 104). 

29. How many bottles containing If pints each are required 
to bottle 21 gallons of wine ? 

30. What costs a farm of 75^ acres at $96 J per acre ? 

31. If it costs $8 J to carry 13 cwt. 3 qr. 5| lb. 8^ miles, how 
£ir can the same be carried for $16^ ? 

32. Bought f of a 20-acre lot, and sold ^ of the part pur* 
chased ; how much had I remaining ? 

33. K 3f bushels of oats will sow an acre, how many bushels 
will sow 7^ acres ? 

34. A staff 3 ft. long cast a shadow f of a foot at 12 o'clock ; 
what is the length of a shadow cast by a steeple 125^ ft. high, 
at the same time ? 

35. If a staff 3 ft. long casts a shadow of f of a foot at 12 
o'clock, what is the hight of a steeple that casts a shadow 3l| ft., 
at the same time ? 

36. Sold a watch for $43f , which was | of its cost ; what was 

its cost? 
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37. How many pounds of butter in 24 firkins containing Sd^lb. 
each, and what is it worth at J of a dollar per pound ? 

38. If 6 is f of some number, what is 5^ times that number? 

Ans. 44. 

Analysis. K 6 is f , then :l is J of 6, which is 2, and } are 
4 times 2 = 8. Since 8 is the number, 5^ times die number 

will be 5^ times 8 = 44, Ans. 

39. If 12 is J of some number, what is 7^ times that number? 

40. Fifteen is f of how many times 10 ? Ans. 4. 

Analysis. If 15 is §, then ^ is ^ of 15 = 5, and | are 8 
times 5 = 40. Now 40 is 4 times 10; .•. 15 is | of four times 
10, Ans. 

41. Twenty-four is ^ of how many times 2 ? Ans. 22. 

42. Thirty-five is f of how many times 5 ? 

43. Seven ninths of 72 are f of how many times 7 ? 

Ans. 10. 

Analysis. One ninth of 72 is 8, and J are 7 times 8 = 56; 
If 56 is f, then ^^ is ^ of 56, which is 14, and f are 5 times 14= 
70. Now 70 is 10 times 7 ; .-. J of 72 are | of ten times 7, Ans. 

44. Three eighths of 40 are f of how many times 5 ? 

Ans. 7. 

45. Seven eighths of 48 are ^^ of how many times 8 ? 

46. Six fifths of 30 are | of how many sixths of 24 ? 

Ans. 8. 

Analysis. One fifth of 30 is 6, and % are 6 times 6 = 36 ; 
if 36 is I, then ^ is J of 36 = 4, and f are 8 times 4 = 32. 
Now ^ of 24 is 4, and 4 is contained 8 times in 32 ; .'. % of 30 
are- 1 of eight sixths of 24, Ans. 

47. Five eighths of 64 are f of how many thirds of 75 ? 

48. Four sevenths of 35 are ^ of how many eighths of 40 ? 

49. Of the inhabitants of a certain town, f are farmers, ^ me- 
chanics, ^ mann£su;turers, ^ students and professional men, and 
the remainder, numbering 246, are engaged in various occupa- 
tions. What is the population of the town ? Ans. 3280. 

50. What would be the population of the town mentioned in 
Ex. 49, all the conditions remaining the same except that 246 
shall be changed to 123 ? Ans. 1640. 

11* 



126 COMMON FRACTIONS. 

51. A certain room is 16 J ft. long, 15 ft. wide, and 9 ft. high ; 
!iow mauy square feet in the walls ? 

Ans. 567. (See Art. 101). 

52. What would be the cost of carpeting the room mentioned 
in Ex. 51, th3 carpet being 1 yd. wide, and costing $1^ per yd. ? 

53* A merchant bought 48J lb. of butter of one customer, 28J 
of another, 25f\ of another, and 56^ of another; how many 
pounds did he buy, and what was the cost of the whole at 25c. 
per pound ? 

54. In a certain school \ the scholars study arithmetic, \ 
algebra, ^ geometry, and the remainder of the school, viz. 14 
scholars, study surveying ; how many scholars are there in the 
school ? Ans. 84. 

b^. How many scholars would there be in the school men- 
tioned in Ex. 54, if only seven scholars studied surveying? 

56. A fox has 16 rods the start of a hound, but the hound 
runs 22 rods while the fox runs 20 ; how many rods will the fox 
run before the hound overtakes him ? 

57. A fox has 18 rods the start of a hound, but the hound 
runs 25 rods while the fox runs 22 ; how far must the hound run 
to overtake the fox ? 

58. A boy being asked how many doves he had, replied that 
if he had as many more, \ as many more and 6 doves, he should 
have 56 ; how many doves had he ? 

59. A boy being asked how many lambs he had, replied that 
if he had twice as many more, \ as many more and 5 J lambs, he 
should have 30 ; how many lambs had he ? 

60. If 2 be added to each term of the fraction f , will -the 
value of the fraction be increased or diminished ? 

Alls. Increased by ^* 

61. If 2 be added to each term of the fraction #, will its 
value be increased or diminished ? Ans. Diminished by t%. 

62. If 2 be added to each term of the fraction f , will its 
value be increased or diminished ? Ans. Neither. 

What principle is involved in the last three examples ? How 
would the values of the several fractions in the last three exam- 
ples be affected if 2 were subtracted from each term ? 



1 
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63. A merchant owning f of a ship, sold f of his share for 
$3000 ; what was the value of the ship ? Ans. $12000. 

64. A can do a piece of work in 6 days, and B in 12 days; in 
what time can A and B together do the work ? 

65. A, B, and G can do a piece of work in 4 days ; A and B 
can do it in 5 days ; in what time can C do it ? 

66. Bought a pair of oxen and a horse for $180. The oxen 
cost I of the price of the horse ; what was the price of the horse? 

67. Bought a pair of oxen and a horse for $175, and a wagon 
for f of the price of the horse. The horse cost f as much as 
the oxen ; what was the price of the wagon ? Ans. $45; 

68. Six men are to be clothed with cloth that is 1^ yd. wide. 
Now if it takes 2f yd. of this cloth for each man, how many 
yards of cloth | yd. wide will be sufficient to line all the gar- 
ments? 

69. A gentleman gave ^ of his estate to his wife, } of the 
remainder to his son, and ^ of what then remained to his daugh- 
ter, who received $376^ ; what was the value of (he estate ? 

70. Sold a watch for $37^, which was f of its cost ; what was 
lost by the transactions ? 

71. If a man earn $1 J per day, in how many days will he 
earn $100 ? 

72. How many miles of furrow will be turned in plowing an 
acre, if the furrows are f of a foot wide ? 

/ 73. If a man can do a piece of work in 9 days by working 
14J hours per day, in how many days, of 8 J hours each, can he 
do the same work ? 

74. How many pounds of butter, at J of a dollar per pound, 
wfll pay for 9 pounds of coffee at ^ of a dollar per pound ? 

75. If 1| yards of cloth are required for 1 coat, how many 
coats may be made from 16| yards ? 

76. If 15| yards of silk make a dress, and 3 dresses be made 
from a piece containing 50 yards, what remnant will be left ? 

* 77. How many square feet of boards will be required to 
make 3 dozen boxes whose inner din^nsions shall.be 2^ feet in 
length and breadth, and If feet in depth, the boards being 1 inch 
in thickness? Ans. 1163» 

* Optional. 
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* 78. How many feet will be required to make 36 boxes 
whose outer dimeosions are the same as the inner dimensions 
given in Ex. 77, the boards being of the same thickness ; and 
what is the difference in the capacity of the two sets of boxes in 
cubic inches. Ans. 1001 ft. ; 144144 c. in. 

• optional. 
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155t A Decimal Fraction is a fraction whose denomi- 
nator is 10, 100, 1000, or 1 with one or more ciphers annexed. 

Note I . The word decimal is deriyed from the Latin decern, which signi- 
fies ten. 
Note 2. By the word decimal we nsnally mean a decimal fraction, 

156f The denominator of a Common Fraction may be any 
number whatever. Every principle and every operation in C)om- 
mon Fractions is equally applicable to Decimals. 

157t The denominator of a decimal fraction is not usually 
expressed, since it can be easily determined, it being 1 with as 
many ciphers annexed as there are figures in the given decimal. 

158t A decimal fraction is distinguished from a whole num- 
ber by a period, called the decimal point or separcUrix^ placed 
before the decimal ; the first figure at the right of the point is 
tenths ; the second, hundredths ; the third, thousandths ; etc. ; 
thus, .6=^, .06= j§^, .006=Y|^^, etc., the figures in the 
decimal decreasing in value from left to right, as in whole num- 
bers (Art. 15). 

155. What Ui a Decimal Fractiop? Decimal, from what derired? What In 
luaally meant by the word decimal ?^ 156. A Common Fraction, what is its de- 
nominator? Are the principles of comnvon fractions applicable to decimals? 157. Ii 
the denominatofr of a decimal asoally ezjpressed ? 158. How is a decimal fraction dis- 
tiospiished from a whole number? Wlw^ is the first figure at the right of the polnt7 
Second? Third? 



\ 
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159. Since whole numbers and decimal fractions both 
decrease by the same law from left to right, they may be ex- 
pressed together in the same example, and numerated as in the 
following 

NUMERATION TABLE. 
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3471. 6598728432165 

160t A' whole number and decimal fraction written together, 
as in the above table, form a mixed number. The integral part 
is numerated from the decimal point toward the left, and the 
fraction from the same point toward the riglu, each figure, both 
in the whole number and decimal, taking its name and value by 
its distance from the decimal 'point. Hence, 

161. Moving the decimal point one place toward the right j 
multiplies the number by 10 ; moving the point two places njul- 
tiplies the number by 100, etc. Also moving the point one 
place to the left, divides the number by 10 ; moving the point 
two places divides by 100, etc. 

163. In reading a decimal, we may give the name to each 
figure separately, or we may read it as we read a whole number, 
and give the name of the right-hand figure only ; thus, the expres- 
sion .23 may be read -f^ and yj^, or it may be read Y\Ar, for ^ 
and y J^ = ^ and ^ J^ = ^%. 



199. Read the Numeiation Table. 160. What is a mixed number ? Which way 
is the int^^l part numerated ? Which way the decimal ? What determines the name 
and Talue of a figure ? 161. How does moving the decimal point to the right afifect the 
Talue of a nnmberr ? How moriog it to the 10 ? 1^. In what two ways may a decimal 
be read? Illustrate. 
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163i To read a decimal fraction as we read a whole num- 
ber, requires two numerations ; first, from the decimal point, to 
determine the denominator, and second, towards the point, to de- 
termine the numerator ; thus, to read the following : .3578692, 
first, to determine the denominator or name of the right-hand 
figure, beginning at the 3, say, tenths, hundredths, thousandths, 
ten-thousandths, hundred-thousandths, millionths, ten-millionths ; 
and then, to determine the value of the numerator, or name of 
the left-hand figure considered as an integer, beginning at the 
2, say, units, tens, hundreds, thousands, tens of thousands, hun- 
dreds of thousands, millions, and then read, three million, five 
hundred and seventy-eight thousand, six hundred and ninety- 
two ten-millionths. 

164. Since multiplying both terms of a fraction by the same 
number does not alter its value (Art. 147, a, Note 1), annexing 
one or more ciphers to a decimal does not affect its value ; thus, 
^ = ^^ = ^^, etc. ; i. e. .2 = .20 = .200, etc. 

165. Prefixing a cipher to a decimal, i. e., inserting a cipher 
between the separatrix and a decimal figure, diminishes the value 
of that figure to -j^ its previous value ; for it removes the fig- 
ure one place further from the decimal point (Art. 161) ; thus, 
.3 = ^, but .03 = only y^^, which is but -^ of -j^. 

What is the effect of prefixing two, three, or more ciphers to 
a decimal ? 

166. A common fraction is sometimes annexed to a decimal ; 

21 
thus, .2J. This is equivalent to the complex fraction -^. The 

common fraction is never to be counted as a decimal place, but 
it is always a fraction of a unit of that order represented by 
the preceding decimal figure ; thus, in .234^^, the ^ is half of a 
thousandth. 



163. To read a decimal requires how many oamerations? First, which way? 
For what purpose? Second, which way? For what? Illustrate. 164. How is 
the ralue of a decimal affected by annexing a cipher? Why? 165. How by pre- 
fixing a cipher? Why? 166. A oommon fraction annexed to a decimal, what is it? 
Ulnstcate. 
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Notation and Numeration of Decimal Fractions. 

167t Let the pupil express in figures the following num- 
bers : 

1. Fifty-two hundredths. Ans. .52. 

2. Four hundred and sixteen thousandths. Ans. .416. 

3. Three hundred and forty-two ten-thousandths. 

Note 1. An ambiguity often arises in enanciating a whole namber and 
a decimal in the same example ; thus, '203 is two hundred and three thou- 
sandths, and 200.003 is two hundred, and three thousandths. This ambi- 
guity may, however, be avoided by placing the word decimal before the 
fraction ; thusj 200.003 may be read two hundred and decimal three thou- 
sandths. 

Note 2. In decimals, as in whole numbers (Art. 16), ciphers are used, 
to fill places that would otherwise be vacant. 

4. Write the decimal six hundred and forty-one thousandths. 

5. Decimal five hundred and eighteen ten-thousandths. 

6. Eight hundred and decimal eight thousandths. 

7. Six thousand and decimal six millionths. 

8. Nine hundred and thirty and eight tenths. 

9. Decimal two hundi'ed and forty-six ten-millionths. 

10. One thousand and decimal two hundred-thousandths. 

11. Eleven and eleven ten-billionths. 

12. Six hundred and sixteen and sixteen trillionths. 

13. Ten thousand and decimal four ten-thousandths. . 

14. Decimal three hundred twenty-five thousand, four hun- 
dred and eighty-seven hundred-millionths. 

168« Write the following niunbers in words, or read them 
orally : — 



1. 


42.56 


7. 


3694.876942 


2. 


3.789 


8. 


760.4070823 


3. 


892.6758 


9. 


4004.40040004 


4. 


987.23876 


10. 


3333.33333333 


5. 


29.00045 


11. 


46.00046482 


6. 


1.800647 


12. 


8769.27642935 



167. What unoertainty often eziats In reading mixed numbers? How can 
Ihis amblgnity be avoided? For what aie ciphers used in the notation of 
decimals? 
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Note 1. Additioiii subtraction, multiplication, and diyision of decimal 
fractions are performed precisely as- the same operations in whole numbers, 
no further explanation being necessary, except to determine the place of the 
decimal point in the several results. 

NoTB 2. The •proofs are the same as in whole numbers. 

Problem 1. 

169. To add decimal fractions: 

Rule. Fkuie tenths under tenths, hundredths under hun^ 
dredths, etc. ; then add as in whole numbers, and place the point 
in the sum directly under the points in the numbers added, 

Ex. 1. 2. 3. 

36.472 356.842 564.987426 
84.926 387.646 42.86539 
28.047 984.285 874.827641 



Sum, 149.445 1728.773 1482.680457 
Proof, 149.445 1728.773 1482.680457 

4. 5. 

872143.872954 348209.15342687415 

2410.402683 270.423 

791842.2163 3429.872513 42179 

841.360498 865123.71942 

724310.006843 319817.05841628347 

6. Add 42.76, 934.247, 27.862. Ans. 1004.869. 

7. Add 3.546, 44.8693, 2.8769, and 734.68723. 

8. 872.34, 6789.3274, 22.987, and 346.42. 

9. Add 3582.47, 62.84693, .47249, and 7.458. 

10. Add five hundred and decimal six thousandths ; forty-five 
millionths ; eighty-four million and decimal twelve millionths ; 
seventy thousandths ; and decimal three hundred and fifty-four 
hundred-thousandths. Ans. 84000500.079597. 

1 1. What is the sum of one thousand two hundred twenty-six 



1 68. How are addition , subtraction , multiplication , and diTislon of declmalt performed f 
Prooft ? 169. Bale for addition ? The point, where placed ? 
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and decimal one hundred and forty-four thousandths ; twenty- 
five and sixty-two hundredths ; and eight hundred forty-nine and 
sixty-three hundredths ? 

12. What is the sum of fifty hundred-thousandths ; eighteen 
hundred and decimal sixty-three ten-thousandths ; seventy-four 
and seventeen hundred-thousandths ? 

Problem 2. 

170. To subtract a less decimal from a greater : 

Rule. Place the less number under the greater, tenths under 
tenths, etc. ; then subtract as in whole numbers, and place the 
paint in the remainder, directly under the points in the minuend 
and subtrahend, 

Ex. 1. 2. 3. 

From 6.4279 47.42964 49.0684 
Take 2.8946 18.16293 21.874693 

Rem. 3.5333 29.26671 27.193707 

Proof, 6.4279 47.429 64 

Note. If, as in Ex. 3, there are more figures in the subtrahend than in 
the minuend, the deficiency may be supplied by annexing ciphers, or «up- 
posing them annexed, to the minuend (Art. 164). 

4. From 65.8487 take 24.3869. Ans. 41.4618. 

5. From 1684.469 take 368.8743352. 

6. From 9846.2764 take 5427.9824. 

7. From 2140.6872 take 1724.1943. 

8. From one thousand eight hundred seventy-six and deci- 
mal three hundred sixty-four thousandths, take eight hundred 
sixteen and decimal three hundred and three thousandths. 

Ans. 1060.061. 

9. From ten take six millionths. 

10. A man owned eighty-seven hundredths of a railroad and 
sold forty-eight hundredths of it ; what part of the road did he 
stiU own ? 



170. Rale for rabtraotloa of decimals T When the number of decimal places la the 
•obtrahend exceeds the number of decimal places in the minnend ? 

12 
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Problem 3. 

171. To multiply one decimal by another : 

Rule. Multiply as in whole numbers, and point off as many 
figures for decimals in the product as there are decimal places in 
both factors, counted together. 

Ex. 1. Multiply .48 by .26. 

OPXBATION. PBOOr. 

Multiplicand, .48 .26 

Multiplier, ^6 AS 

288 208 

96 104 



Product, .12 48 = .1248 

(a) K the number of figures in the product is less than the 
number of decimal places in the two factors, the deficiency must 
be supplied by prefixing ciphers to the product, as in Ex. 3, 

2. 3. 

Multiplicand, 2 6.2983 .32 

Multiplier, 8^ .23 

1051932 96 

2103864 64 



Product, 220.90572 .0736 

Note 1. The reason of the rule for pointing the product will be obvions 
if we change the decimals to the form of common fractions and then per- 
form the multiplication ; 

Thus, .48X.26=t^Xt^=tV%% = -1248, as in Ex. 1. 
Again, .32 X .23 = ^ X i^iy =tH*T7 = -0736, as m Ex. 3. 

Note 2. The reason of the rule for pointing the product may be ex- 
plained in another manner, as follows : 

The smaller the factors are, the smaller is the product. Now, by trial, we 
know that 
32X23= 736; .\, dividing one factor by 10 (Art. 161 ), we have 
3 2 X 2.3 = 7 3 .6 = -^ of the previous product ; dividing again by 10, 
8 2 X .2 3 = 7.3 6 = ^ of the 2d product ; dividing the other factor by 10, 
3.2 X .2 3 = .7 3 6 = ^ of the 3d product ; dividing again by 10, 
.3 2 X.2 3 = .0 7 3 6 = ^^ of the 4th product ; dividing again by 10, 
3 2 X.2 3 =.0 7 3 6 == ^ of the 5th product; and so on to any extent. 
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4. 5. 

Multiplicaud, 423.6 .3259 

Multiplier, .54 .000025 

16944 16295 
21180 6518 

Product, 228.744 .0000081475 

6. Multiply .5642 by .37. Ans. .208754. 

7. Multiply 34.87 by 4.5. Ans. 156.915. 

8. Multiply 2769 by .84. Ans. 2325.96. 

9. Multiply .2436 by .034. Ans. .0082824. 

10. Multiply .0068 by .003. Ans. .0000204. 

11. Multiply 36.874 by .5421. 

12. Multiply .14687 by .00054. 

13. Multiply .17288 by .14403. 
- 14. Multiply .00369 by .24683. 

15. Multiply 8.756 by 10. Ans. 87.56 (See Art 161). 

16. Multiply 356.4 by 100. Ans. 35640. 

17. Multiply 9.8765 by 1000. 

18. Multiply 348.69 by 100000. 

19. Multiply 236.487 by 100000. 

20. Multiply 374.28 by 100000. 

21. Multiply 4.68 by 20. Ans. 93.6. 
In Ex. 21 multiply by the factors of 20, viz. 10 and 2 ; i. e. 

move the point one place to the right, and then multiply by 2. 

22. Multiply 36.42 by 60. Ans. 2185.2. 

23. Multiply 472.8 by 800. Ans. 378240. 

24. Multiply 36.74 by 300. 

25. Multiply 54.26 by 406000. 

26. Multiply three hundred and fifty-six thousandths by one 
hundred and forty-five ten-thousandths. Ans. .005162. 

27. Multiply thirty-four million ths by twenty-six ten-millionths. 

28. Multiply eight hundred and forty-two thousandths by five 
hundred thousand. 



171. Bale for maltipUcatioii of dsdmals? Sappose there are not flffares 
enough in the product? Reaaon of the rule for pointing the product? Seeond 
explanation ? 
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Problem 4. 

17^. To divide one decimal fraction by another : 

Rule. Divide as in whole numbers^ and point off as many 
figures for decimals in the quotietit as the number of decimal 
places in the dividend exceeds those in the divisor. 

Ex. 1. Divide .625 by .25. 

OPEBATION. PROOF. 

.2 5).62 5(2.5 .2 5 Divisor. 

5 2.5 Quotient. 

T25" 1T5 

125 50 



. .6 2 5 Dividend. 

2. Divide 1.2575125 by 2.5. Ans. .503005. 

3. Divide 8.43648108 by .06. Ans. 140.608018. 

(a) If the number of figures in the quotient is less than the 
excess of decimal places in the dividend over those of the divi- 
sor, supply the deficiency by prefixing ciphers to the quotient. 

4. Divide .000744 by .62. Ans. .0012. 

NoTB 1. The dividend is a product, the divisor and quotient being the 
factors (Art. 77) ; hence the rule for pointing the quotient. 

Note 2. The rule for determining the place of the point in the quotient 
may also be explained by changing the decimals to the form of common 
fractions and performing the division ; thus, 

.625 -- .25 = VVyV H- -.i?^ = H = 2.5. 

Note 3. By attending to the relative size of divisor and di^ndend (Art, 
83), we have another mode of fixing the place of the decimal point in the 
quotient; thus, 

625-7-25= 25; /., by dividing the dividend by 10 (Art. 161 ), we have 
6 2.5 -i- 2 5 = 2.5 = Jjj. of the preceding quotient ; dividing again by 10, 
6.2 5 -T- 2 5 = .2 5 = Jig. of the 2d quotient ; dividing again by 10, 
.6 2 5 -T- 2 5 =.0 2 5 = .^^ of the 3d quotient. Now dividing the divisor by 10, 
.6 2 5 -f- 2.5 = .2 5 = 10 times the 4th quotient ; dividing again by 10, 
.6 2 5 -r-.2 5 = 2.5 = 10 times the 5th quotient ; and so on to any extent. 

173. Rule for dividing decimald ? What Is mid of ciphers in the quotient ? Beason 
of the role for pointing the quotient ? Second explanation ? Third ? 
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6. Divide 38.7425 by .25. Ans. 154.97. 

6. Divide .09936 by .276. Ana. M. 

7. Divide .000975 by J5. 

8. Divide 17.472 by .48. 

9. Divide 234.7744 by 62.44. 

10. Divide 58.794 by 12.3. 

(b) If there are more decimal places in the divisor than in 
the dividend, the number may be made equal by annexing one 
or more ciphers to the dividend. The quotient will then be a 
whole number ; thus, 4.5 -f- .18 = 4,50 -5- .18 = 25. 

11. Divide 3647 by .125. Ans. 29176. 

12. Divide 90321.6 by 3.642. Ans. 24800. 

13. Divide 72 by .064. 

(c) If there is a remainder after all the figures of the divi- 
dend have been used, the division may be continued by annex- 
ing ciphers to the dividend. Each cipher annexed becomes a 
decimal place in the dividend. 

In some examples this operation may be continued until there 
is no remainder, but in others there will necessarily be a remain- 
der, however far the operation may be continued. This latter 
class of examples gives rise to circulating decimals ; thus, .7 -5- 
.9 = .7777, etc. Again, .8 ~ .11 = .727272, etc. In the first 
of these examples, the figure 7 will be repeated perpetually, and 
in the second example, the figures 7 and 2 will be repeated in 
like manner. Whenever the remainder consists of the same 
figure or figures as any preceding dividend, the quotient figures 
will begin to repeat. 

It may be remarked, however, that, if the divisor contains no 
prime factors but 2's and5's, the division can always be continued 
until there shall be no remainder ; but if there is any other 
prime factor in the divisor, the division can never he completed 
unless the sams other factor is in the original dividend ; for a 



ITS, What shall be done when there are moTe decimal places in the divisor 
than in the dividend? What is done when there is a remainder? The cipher annexed 
ta what? When can fhe division be completed? When can it not be eomvieted? 
Why? 

12* 
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dividend is not divisible by a divisor unless it contains aU the 
factors of the divisor ; whereas annexing ciphers to the dividend 
introduces no prime factor into it except 2's and 5*8. 

14. Divide .13 by 8. 

15. Divide 7.2 by .16. 

16. Divide 8.7 by .25. 

17. Divide 3.6 by 7.5. 

Note 4. When a decimal is not complete, we sometimes place the sign 
+ after it, signifying that there is a remainder. 

18. Divide .34 by .24. Ans. 1.41 66-f. 

19. Divide .73 by 1.5. 

20. Divide 4.63 by 2.9. 

21.* Divide 36.5 by 10. Ans. 8.65 (See Art. 161). 

22. Divide 4.69 by 100. Ans. .0469. 

23. Divide 846.9 by 100. 

24. Divide 5.647 by 1000. 

25. Divide 843.57 by 300. Ans. 2.8119. 

In Ex. 25, divide by the factors of 300, viz. 100 and 3 ; i. e. 
move the point two places to the left and then divide by 3. 

26. Divide 3.6412 by 400. Ans. .009103. 

27. Divide 56.427 by 8000. 

28. Divide 36.49 by 600. 

29. Divide three thousand eight hundred and fifty-three hun« 
dred-thousandths by thirty-two millionths. Ans. 1204.0625. 

30. Divide eighty-four and eighty-four hundredths by forty- 
eight thousandths. 

Problem 5. 

173. To reduce a common fraction to a decimal. 

Ex. 1. Reduce f to a decimal fraction. 

J X 100 = ^Q■ == 75 ; and 75 -5- 100 = .75, Ans. 

If a number be multiplied by any number, and the product be 
divided by the multiplier, the quotient will be the multiplicand 

173* For what is the sign -f- aomethnes used? 
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(Art. 84, c). Now, in the above example, | is multiplied by 100 
by annexiDg two ciphers to the numerator ; the fraction ^^sl is 
then reduced to the whole number 75, and, finally, 75 is divided 
by 100 by placing the decimal point before the 75 ; .•.!=: ,75. 
Hence, 

Rule. Annex one or more ciphers to the numerator and du 
vide the result hy the denominatory continuing the operation until 
there is no remaindfir, or as far as is desirable. Point off as 
many decimal places in the quotient as there are ciphers annexed 
to the numerator. 

2. Reduce f to a decimal fraction. 

f X 1000 = aiyiiL = 375 ; and 375 h- 1000 = .375, .Ans. 

3. Reduce ^^ to sl decimal. Ans. .4375. 

4. Reduce {} to a decimal. Ans. 1.140625. 

5. Reduce }} to a decimal. 

6. Reduce ^^ to a decimal. Ans. .5833>|-. 

7. Reduce ^ to a decimal. Ans. .3333-}-. 

8. Reduce f to a decimal. Ans. .42857 1-|-. 

9. Reduce j, J, J, \^, ^, ^, and ^i to decimals. 

174. Every decimal fraction is a common fraction, and, if 
its denominator be written, it will appear as such. It may then 
be reduced to lower terms, or modified like any other common 
fraction. This proves the rule in Art 173. 

10. Reduce .48 to the form of a common fraction and then to 
its lowest terms. .48 = ^^= J J, Ans. 

11. Reduce .125 to its lowest terms. 

.125=^1^=^=:^=^, Ans. 

12. Reduce .17 to the form of a common fraction. 

Ans. xwc* 

13. Reduce .275, .325, .00025, and .00625. 

14. Reduce 2.8. 2.8=^f = V> Ans. 

15. Reduce 1.5, 3.75, 8.25, 9.125, and 2.0125. 



173. Rale for reducing a common fracUon to a decimal ? Ezplanatton? 174. Is 
a decimal also a common ftaetion ? How is this made evident ? How may the role in 
Art. 178 be proTed correct. 
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Problem 6. 

176. To reduce whole numbers of lower denominations 
to the decimal of a higher denomination. 

Ex. 1. Reduce 2 pk. 3 qt. to the decimal of a bushel. 

1st. 3 qt.=^ pk. = .375 pk. ; .-. 2 pk. and 3 qt.=2.375 pk. 
2d. 2.375 pk.=2-V-^ bush. =.59375 bush., Ans. 

The principle is the same as in Art. 173. Hence, 

Rule. Having annexed one or more ciphers to the lowest rfe- 
nomination, divide by the number it takes of thai denomination to 
make one of the next higher^ and annex the quotient as a decimal 
to that next higher ; then divide the result by the number it takes 
of THIS denomination to make one of the next higher^ and so 
continue till it is brought to the denomination required* 

2. Reduce 9 s. 6 d. 3 qr. to the decimal of a pound. 



4 
12 

20 



OPERATION. 

3,00 qr. 



6.7 5 d. 3 qr. = .75 d. ; 6.75 d. = .5625 s. ; 



9.5 62500 8. 9.5 625 s. = .4781 25 £, And. 



.478125 £,Ans. 



Note. In dividing by 20 to reduce the decimal of a pound, and in all 
similar examples, we may point off the in the divisor, and then divide by 
2, but in such a case the point in the dividend must be moved one place toward 
the left, for by so doing both divisor and dividend are divided by 10, and 
.*. the quofient is unchanged (Art. 84, b). 

3. Reduce 2 ft. 9 in. 1 b. c. to the decimal of a yard. 



3 

12 

3 



OPBRATION. 

1 .0 b. c. In this example 

9T3"3"3 3 33'+iii: ^^^5^ ^^^^ ^ ^ T 
 mamder, however tar 



2.7 7 7 7 7 7 -|- ft. ^iie operation is car- 

.9 2 5 9 2 5 -|- yd., Ahs. ried. 

4. Reduce 3 cwt. 2 qr. 20 lb. 8 oz. to the decimal of a ton. 



ins. Rule for reducing the lower denominations of a compound number to the 
decimal of a higher denomination ? Principle ? Mode of dividing when the divisor Is 20* 
40, etc. When the divisor is a mited number ? 
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5. Reduce 8 oz. 12 dwt 18 gr. to the decimal of a pound, Troy 
Weight. Ans. .303125. 

6. Reduce 6 s 4; iB lOgr. to the decimal of a pound. 

7. Reduce 5 yd. 2 ft. 6 in. to the decimal of a rod, Long 

Measure. 

. op«BATioK. Since one of the di- 

"•^ ^' visors, in this example. 



12 

3 

5i 
2 



11 



2.5000ft. is 5^-, both divisor and 

5.8333 I yd. dividend are reduced to 

2 * halves. The feet and 

inches are more than a 



11.6666 + halfyd. ^alf yard ; .-. the sum 



1.0 6 6 -|- rods, Ans. of the given numbers is 

more than a rod. 



8. Reduce 3 s. 15° 30'^ to the decimal of a circumference. 

Ans. .291689+. 

9. Reduce 2d. 6h. 18 m. 24 sec. to the decimal of a week. 

10. Reduce 2 qt 1 pt. 1 gi. to the decimal of a gallon. 

11. Reduce 3 fur. 8 ch. 2 rd. 10 li. to the decimal of a mile. 

12. Reduce 8 cu. ft. 144 cu. in. to the decimal of a cubic yard. 

13. Reduce 3 r. 2 rd. 20 yd. to the decimal of an acre. 

14. Reduce 5 fur. 30 rd. 5 yd. 1 ft. 9 in. 2 b. c. to the decimal 
of a mile. 

Problem 7. 

176. To reduce a decimal of a higher denomination to 
whole numbers of lower denominations. 

Ex. 1. Reduce .4281 25£ to shillings, pence, and farthings. 

OPERATION. 

£.4 28125. This article is the reverse of Art. 

20 175 ; .'. first multiply by 20, because 

8.562500 s. there will bo 20 times as many shil- 

2. 2 ' lings as pounds. For a like reason, 

' multiply the fractional part of a shil- 

6.7500 d. ijjjg by 12, to reduce it to pence, etc 

^ * After having fixed the decimal point 

3.0 Oqr. in the several products, the ciphers at 

the RIGHT of the significant figures 

Ans. 8 s. 6 d. 8 qr. are disregarded. 
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Rule. Multiply the given decimal by the number it takes of 
the next lower denomination to make one of this higher, and place 
the decimal point as in multiplication of decimals ; multiply the 
DECIMAL PART of this product by the number it takes of the 
NEXT lower denomination to make one of this, and so proceed as 
far as necessary. The several numbers at the left of the points 
will be the answer, 

2. Reduce .984375 of a bushel to pecks, quarts, and pints. 

Ans. 3 pk. 7 qt. 1 pt. 

3. Reduce .40625 of a gallon to quarts, pints, and gills. 

4. Reduce .902288 of a lunar month to weeks, days, hours, 
minutes, and seconds. Ans. 3 wk. 4 d. 6 h. 20 m. 15.1296 sec. 

5. Reduce .90625 of a yard to quarters, nails, etc. 

6. What is the value of .375^ ? Ans. 22' 30". 

7. What is the value of .375 of a ton ? 

8. What is the value of .4658 of a pound, Troy Weight ? 

9. Reduce .3587 of a mile to furlongs, rods, yards, etc. 
10. Reduce .5621b. to S, s, etc. 

Miscellaneous Examples in Decimal Fractions. 

1. What is the cost of 6.25 lb. of beef, at 12 cents per pound? 

Ans. 75 c. 

2. Bought 4.5 tons of hay, at $12.50 per ton ; what was the 
cost of the whole ? Ans. $56.25. 

3. What is the value of 8 acres of land, at $62.50 per acre ? 

4. Paid $500 for 8 acres of land ; what was the price per 

acre? 

5. Paid $500 for a piece of land at $62.50 per acre ; how 
many acres were bought ? 

^ 6. Bought land at $62.50 per acre, and sold it again at $75 

per acre, thereby making $100 ; how many acres were bought? 

7. Bought 8 acres of land at $62.50 per acre, and sold the lot 

. for $600 ; was there a gain or a loss ? How mucji total? How 

much per acre? 

176. Rule for reducing a decimal of a higher denomination to whole namben of lower 
denominations ? Explanation ? 



DECIMAL FRACTIONS. 143 

8. What cost 43 a. 3 r. 20 rd. of land, at $40 per acre ? 

9. What cost 3 1. 15 cwt 2 qr. 1 2 J lb. of coal, at $6 per ton ? 

10. What cost 12.25 cords of wood, at $6 per cord ? 

11. What cost 7 J cords of wood, at $6.25 per cord? 

12. What will it cost to build 24 m. 3 fur. 20 rd of railroad, 
at $5775 per mile ? Ans. $141126.562. 

13. A rectangular field is 40.5 rods long, and 30.5 rods wide ; 
what will it cost to build a wall around it, at $1 per rod ? 

14. What cost 3 yd. 3 qr. 2 na. of cloth, at 16c per yard? 

15. How much land in a rectangular field that is 40.5 rods 
long and 25.75 rods wide ? Ans. 6 a. 2 r. 2.875 rd. 

16. What would 16 bales of cotton cost, each bale weighing 
4.5 cwt., at $10.50 per cwt. ? 

17. What cost .825 of a ton of coal, at $7 per ton ? 

18. What cost .825 cwt. of coal, at $7 per ton ? 

19. What is the value of .25 of a ton of hay, at 2 £ 5 s. 6 d. 
1 qr. per ton ? Ans. 11 s. 4 d. 2.25 qr. 

20. What is the value of .75 cwt. of hay, at 2 £ 5 s. 6 d. 
1 qr. per ton ? 

21. Paid 3 £ 9 s. 6 d. 1 qr. per acre, for 5 a. 2 r. 15 rd. of 
land ; what was the entire cost ? 

—-22. If 3 65 J days make a year, how many days, hours, etc., 
are there in .785 of a year ? 

23. What is the cost of 3 pieces of cloth, the first containing 
15 yards, at $2.25 a yard ; the second, 12.5 yards, at $3.50 a 
yard ; and the third, 8.8 yards, at $3.25 a yard? 

24. A three-sided plat of ground is inclosed by a railroad on 
one side, and highways on the other two sides ; the side next the 
railroad is 4.1 rods long, and the other two sides are respectively 
4 rods and .9 of a rod in length ; what is the cost of fencing this 
plat, the fence costing $3.75 a rod ? Ans. $33.75. 

25. If a boat sails 8.75 miles an hour, how fax will it sail in 
8.4 hours ? 

26. How many bins, each holding 87.5 bushels, will be filled 
with 1687.5 bushels of grain ? 

27. How many coats, each requiring 2.75 yards of doth, may 
be made from 35.75 yards ? Ans. 13. 
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28. In how many days will a man earn $20,125, if he earn 
$1.75 a day? 

.29. How many square feet in a board which is 18.25 feet 
long and 2.8 feet wide ? 

30. Bought a load of straw tliat weighed 1 1. 2 cwt. 3 qr. 
12^ lb., at $8 a ton ; what shall I pay for die load ? Ans. $9.15. 

31. Paid $7,175 for 35 gal. 3 qt. 1 pt of vinegar ; what was 
the price per gallon ? 

V 32. If a pole 12.5 feetrlong casts a shadow 3.125 feet at 12 
o'clock, what is the hight of a steeple that casts a shadow 33.28125 
feet at the same time ? Ans. 133.125 ft 

^ 33. What is the cost of carpeting a room that is 1 6.5 feet long, 
and 15 feet wide, the carpet costing $1.25 per square yard ? 



UNITED STATES MONEY. 

177. United States Monet, sometimes called FeAerak 
Money^ is the currency of the United States. 









TABLE. 
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1 Dollar, 
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Dimes. 
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100 


— 1000 




1 = 


10 


^^^^ 


100 


^ 


1000 


= 10000 





NoTB. The terms eagle and dime arc seldom used in computation: 
eagles and dollars being read collectiyely and called dollars, and dimes and 
cents being called cents ; thus 3 eagles and 5 dollars are called $35, and 4 
dimes and 3 cents are called 43 cents. 



177. WtaAt is United States Money? Repeat the T^le. Axe the tenns eegle and 
dime mvBh used ? 
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178. The currency of the United States being based upon 
the Decimal Notaliony most of the necessary rules for operations 
in this currency, and also many examples, have already been 
given ; but some additional statements are deemed desirable. 

179. A coini^ a piece of gold, silver, or other metal, stamped 
by authority of the General Government, to be used as money. 

180. The coins authorized by our Government, and stamped 
at the U. S. Mint, are tlie following : 



Gold. . 




SiLVBB. 




Double-Eagle, 


$20.00 


Trade-Dollar, 


Sl.OO 


Eagle, 


10.00 


Half-DoUar, 


.50 


Half-Eagle, 


5.00 


Quarter-Dollar, 


.25 


Quarter-Eagle, 


2.50 


T)ime, 


.10 


Three-Dollar Piece, 


3.00 






One-Dollar, 


1.00 







( Five-Cent Piece (Copper and Nickel), .05 
Minor Coins. ■< Three-Cent Piece (Copper and Nickel), .03 

( One-Cent Piece (Copper, Tin ajid Zinc), .01 

181. Gold and silver, for coinage, are hardened by being 
mixed with harder and cheaper metals. These cheaper metals, 
when combined with the gold and silver, are called alloys. 

183. Carat is a term used in indicating the purity or fine- 
ness of gold. If a piece of metal is pure gold it is said to be 
24 carats fine ; if ff of it are gold, and the remaining ^ is alloy, 
it is 23 carats fine ; etc., etc. 

183. The standard purity of gold and silver coin at the 
U. S. Mint, is ^^ of pure metal and -^ alloy. The alloy in sil- 
ver coin is pure copper. The alloy in gold coin is copper and 
silver, the silver not to exceed the copper. 

(a) The 5-cent and 3-cent pieces have 75 parts copper and 25 parts \ 
nickel, and the 1-cent piece 95 parts copper and 5 parts tin and zinc. \ 

1T8. On what Is the ctirrency of the V S. based? 179. What is a coin ? 180. 
What gold coins are authorized by our GoTernment? What silver coins? What 
minor coins ? 181. What is alloy ? For what used ? 182. For what is the term 
carat used? Pure gold is how many carats fine ? 183. What is the standard purity 
of gold and tilrercoin? What is the aUoy Ibr silver? Wfamt for gold? What is the 
eompoBltlon of the minor coins? 

13 
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Note 1. The miU is not coined. 

Note 2. Other pieces of money, as the 50-dollar gold piece, the half 
and quarter-dollar gold pieces, are used somewhat, but are not legcd coin. 

Note 3. In addition to the coins or specie currency provided by Gov- 
ernment a paper currency is authorized. 

Note 4. Paper currency consists of Treasury Notes and Fractional 
Currency issued by Government, and Notes issued by the National Banks. 

184. The weight of the eagle is 258 grains, Troy. The 
trade-dollar weighs 420 grains, but the smaller coins are not 
so heavy in proportion to their value ; thus, the half-dollar 
weighs only 12J^ grams (192 grains) ; the quarter-dollar and 
the dime respectively one-half and one-fifUi of the weight of the 
half-dollar. The new cent weighs 48 grains. 

Note. These standards of weight and purity are regulated by Con- 
gress, and may be changed at any time. 

185* In this currency, the dollar is the unity cents and mills 
being decimals of a dollar; thus, $3.62 represents three dollars 
and sixty-two cents ; $4,085 represents four dollars, eight cents 
and five mills, etc. 

Note. Figures at the right of the third decimal place, represent parts of 
mills; thus, $5.3627 =5 dollars, 36 cents, 2 mills, and ^ of a mill. 

REDUCTION. 

186. The reduction of U. S. Currency is very simple. 
Dollars are reduced to cents by annexing two ciphers (Art. 62), 
and to miUs by annexing three ciphers; thus, $4 = 400 cents = 

4000 mills. 

Dollars and cents are reduced to cents by removing the deci- 
mal point ; thus, $3.56 = 356 cents. Dollars, cents, and milLs 



183. Is the mill coined? What of other pieoeg of money? What of paper 
currency and of what does It consist? 184. What Is the weight of the eagle? 
Of the trade-dollar? Half-dollar? By whom is the standard of weight and parity 
fixed? 185. What is the unit in this currency? What are cents and mills? 
What are figures at the right of the third decimal place? 186. How are dollars 
reduced to cents ? How to mills? How are dollan and cents reduced to cents ? How 
dollars, cents, and mills to mills? 
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are reduced to mills in the same way ; thus, $5,468 = 5468 
mills. 

Ex. 1. Reduce $47 to cents. Ans. 4700 cents. 

2. Beduce $34.56 to cents. Ans. 3456 cents. 

3. Reduce $3,456 to mills. Ans. 3456 mills. . 

4. Reduce $483 to cents. To mills. 

5. Reduce $6.84 to cents. To mills. 

6. Reduce $1,876 to mills. 

187. Oents are reduced to dollars by pmniing off two dect- 
mal places (Art 81). MUb are reduced to dollars by pointing 
off three decimal places; thus, 3768 cents = $37.68 ; 3768 
mills = $3,768. 

7. Reduce 564 cents to dollars. Ans. $5.64. 

8. Reduce 3692 mills to dollars. Ans. $3,692. 

9. Reduce 87694 cents to dollars. 
10. Reduce 76843 mills to dollars. 

188* Addition^ Subtraction^ MtUtiplicationy and Division of 
U. S. currency, are performed precisely as the corresponding 
iterations in Decimal Fractions. 

ADDITION. 

Ex. 1. 2. 3 

$75,564 $876,542 $56487.33 

24.876 397.428 4296.87 

9 6.445 679.324 44.98 

Sum, $19 6,885 

4. Paid $87.50 for a horse, $145.25 for a pair of oxen, 
$14.25 for a wagon, and $45.75 for a cart ; what did I pay for 
all ? Ans. $292.75. 

5. Bought a hat for $4.50, a coat for $18.75, a vest for $5.25, 
and a pair of boots for $5 ; what did I pay for all ? 

187. How are oents redaced to dollars? How mills to dollars? 188. How 
are Addition, Subtraction, MnltipUcaUoni and Division of U. S. Money per- 
formed? 
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SUBTRACTION. 



Ex. 1. 


2. 


3. 


From $487,9 64 


$63.87 


$86,485 


Take $2 68,788 


$47.43 


$44,368 



Ans. $219,17 6 

4. A man who owed $699.60, paid $164.60; how much did 
he still owe ? Ans. $535. 

5. Bought a farm for $3684.75, and stock and tools for the 
farm for $1476.25 ; how much more did I pay for the farm than 
for tho stock and tools ? 

MULTIPLICATION. 

Ex. 1. Ex. 2. 

Multiply $348,765 $3684.375 

By 254 2 437 

1395060 
1743825 3. 

697530 $4386.942 

Ans. $88586.310 ^^^ 

4. If 12 gentlemen have $7497.84 apiece, what sum have 
they all ? Ans. $89974.08. 

5. If 45 persons deposit $346.25 each in a saving bank, how 
many dollars are deposited ? 

DIVISION. 

Ex. 1. If $225 are divided equally between 27 men, what sum 
will each receive ? 

OPERATION. 

2 7 ) $ 2 2 5 ( $ 8.3 3 J, Ans. Dividing 225 by 27, gives 

216 8 for quotient and 9 for re- 

QQ mainder. Annexing ciphers 

g]^ and continuing the division, 

— - as in Decimal Fractions 

^^ (Art. 172, c), we obtain 

Zt $8.33 J for the share of each 

9 man. 
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2. Divide $69345.36 equally between 18 men. 

Ans. $3852.52. 

3. Divide $4832.40 into 24 equal parts. 

Practical Examples. 

189. To find the cost of a number of things when the 
price of one thing is given. 

1. If apples are worth $2.50 per barrel, what are 3 barrels 
worth ? 

Three barrels are worth 3 times as much as one bairel, •*. 3 
barrels are worth $2.50 X 3=: $7.50, Ans. Hence, 

Rule. Mtdtiply the price of one hy the number, 

2. What is the cost of 9 barrels of flour, at $7.75 per barrel ? 

Ans. $69.75. 

3. Bought 25 sheep, at $6.25 each ; what was the cost of the 
flock? 

4. Bought 18 yards of broadcloth, at $3,875 per yard ; what 
was the cost of the piece ? 

5. What is the value of 75 acres of land, at $37.50 per acre ? 

190. To find the price of an article when the cost of a 
given number of articles is known. 

6. When eight cords of wood are worth $44, what is the value 
of 1 cord ? 

. If 8 cords are worth $44, one cord is worth J of $44 ; and 
$44 -f- 8 == $5.50, Ans. Hence, 

BuLE. Divide the cost hy the number. 

7. If 24 yards of broadcloth cost $93, what is the price per 
yard ? Ans. $3.87^. 

8. Bought 37 pounds of butter for $8.51, what was the price ? 
-*- Ans. 23c. 



189* How is ibo cort 6f a nambtr of fhings found when th* pdn of ooo is luownf 
190. Bowthoprioeofone whonthoeottofanomber itknownt 
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Note. Price is, appropriately, the snm asked for om article ; thus, when 
any one asks a flour dealer the pnc& of flour, he is understood to ask what 
he must "ptkjfor a single barrel y not Jifty barrels, nor half a barrel, nor anif 
quantity except one barrel. Hence we distinguish between price and cost, or 
price and vcdtte, 

9. Bought 356 bbls. of flour for $3026; what was the price? 

10. Bought a farm containing 125 acres for $6843.75 ; what 
was the price per acre ? 

191. To find the quantity when the cost of the quan- 
tity and the price of one are given. 

1 1. At $6 per ton, how many tons of coal can I buy for $24 ? 

I can buy as many tons as $6 is contained times in $24, and 
$24 -T- $6=4, .'. I can buy 4 tons. Hence, 

Rule. Divide the cost hy the price of one, 

12. At $3 per yard, how many yards of cloth can be bought 
for $546 ? Ans. 182, 

^ 13. At $22.50 per acre, how many acres of land can be bought 
for $1822.50? 

14. At 56 cents a pound, how many pounds of tea may be 
bought for $25.20 ? 

15. A drover bought oxen at $62.50 each ; how many oxen 
did he buy for $1562.50 ? 

193, To find the cost of articles sold by the 100 or by 
the 1000. 

16. At $4.50 per 100 feet, what will 342 feet of timber cost? 

OPXRATIOir. 

$4.50 Had the price been $4.50 per 

3.42 ybof, the cost would have been $4.50 

""gOQ X 342= $1539 ; but since the price 

I o Q Q is $4.50 per hundred feet, the true 

I Q c Q multiplier is one hundredth part of 

— — 342, viz. 3.42, and the true cost is 

$15.3900, Ans. $4.50 X 3.42= $15.39. 

1 90. Meaning of price ? DifiSerence between price and cmt, or price and yalne ? 
191. Bole for finding the number of thisgR when Uie cost and price are luown ? 199. 
Explain Ex. 16. 



UNITED STATES MONBY. 161 

Had the price been $4.50 per thousand feet, the tme multi- 
plier would have been .342, and the cost would have been $4.50 
X .342 = $1,539. Hence, 

Rule. Mrst reduce the quantity to hundreds and decimals 
of a hundred, or to thousands and decimals of a thousand^ as 
the example may require ; then multiply the price by the quantity, 
and point the product as in multiplication of decimals (Art 
171). 

KoTB 1. C is used to indicate hundreds, and M to indicate thmuands. 

17. What cost 1200 feet of boards, at $2.10 per C ? 

Aus. $25.20. 

18. What cost 12514 feet of timber, at $13.50 per M? 

Ans. $168,939. 

Note 2. In business transactions the answer to Ex. 18 would be called 
$168.94. In the remaining examples in U. S. Money, the mills in the 
answers will be omitted if less than 5, and one will be added to the cents if 
the mills are 5 or more. 

19. What cost 20000 shaved pine shingles, at $6 per M ? 

20. What cost 13725 bricks, at $6.50 per M ? 

Ans. $89.21. 

(a) To find the cost of articlefi<sold by the ton. 

21. What cost 24401b. of hay, at $18.50 per ton ? 

OPBBAnOH. 

2) 2.440 First divide by 2000 (i. e. point off 

three decimal places and divide by 2), 
to reduce the weight to tons and deci- 
mals of a ton ; theii multiply by the 
price. 

In multiplying, the 50 cents may be 
used dedmaUy^ or the common fraction, 

$2 2.57, Ans. . ^, may be used, as in the operation. 

22. What cost 5848 lb. of coal at $6.25 per ton ? 

Ans. $18.28. 

192. Role for llDding the cost of artfclee sold by the 100 or 1000. For what 
is C used? M? What is Note 2? Mode of finding the cost of articles sold by the 
ton? 



1.22 


18i 


61 


976 


122 



152 TOOTED STATES MONEY. 

193t To find the cost or value of any number of articlf^ 
when the price is an aliquot part of a dollar. 

TABLE OF ALIQUOT PARTS OF A DOLLAR. 

50 cents = J of a dollar, 20 cents = J^ of a dollar, 

33 J^ cents = J of a dollar, 16§ cents = J of a dollar, 

25 cents = J of a dollar, 12J^ cents = ^ of a dollar, 

23. What cost 64 yards of cloth, at 87^ cents per yard ? 

OPERATION. 

$64 = cost of 64 yd. at $1. 



3 2 = cost of 64 yd. at 50c., or J of 

16 = cost of 64 yd. at 2 5 c., or J of 50 c. 

8 = cost of 64 yd. at 1 2 J c., or ^ of 25 c 



An8.$5 6 = co8t of 64yd. at 87 Jc. 

The cost at $1 is evidently as many dollars as there are yards : 
the cost at 50 c. is half as much as at $1 ; the cost at 25 c, half 
as much as at 50 c. ; and the cost at 12^ c, half as much as at 
25 c. Then the cost at 50 c, at 25 c., and at 12^ c., added, gives 
the cost at 87^ c. 

This process is usually called Practice^ for which we have the 
following 

Rule. Take such cdiqttot parts (Art. 119, Note) of the nwm* 
her of articles as the price is of $1. 

• 24. What cost 48 barrels of apples, at $3.37^ per barrel ? 

OPIBAXIOH. 

$48=: cost at $1. 
8 



$144 = cost at $3. 

12 = cost at .25 c, or J of $1. 
6 = cost at .\2\ c, or ^ of 25 a 

Ans. $162 = cost at $ 3X7 \. 

25. What cost 24 barrels of flour at $6.33 J per barrel ? 

Ans. $152. 



193. Bole tot finding the oost when the price Is an aliquot part of a dollar ? What Is 
this procen called ? Name the most conyenieDt aliqaot parts of a dollar. 
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26. What cost 48 lb. of raisins, at 12Jc. per pound ? 

27. What cost 54 yd. of calico, at 1 6§c. per yard ? 

28. What cost 75 bush, of apples, at 33^. per bushel ? 

29. What «ost 40 pairs of gloves, at 50c. per pair ? 

30. What cost 36 sheep, at $5.6 6f each ? 

194, To find the cost when the number of articles is 
expressed by a compound or by a mixed number. 

31. What cost 9 a. 3 r. 20 rd. of land, at $40 per acre ? 

$40, price per acre. 
9 

$3 60 = cost of 9 a. 

20 = cost of 2 r., or ^ a. 
10 = cost of 1 r., or J of 2 r 
5 ^ cost of 20 rd., or J r. 

$395 = cost of 9 a. 3 r. 20 rd., Ans. 

32 What cost 8J shares of railroad stock, at $108.60 . pei 
share? 

OPK&ATION* 

$ 1 8.5 0, price per share. 
8i 

6 8.0 =: cost of 8 shares, 
5 4.2 5 = cost of ^ share, 
2 7.1 3 =: cost of J share, 



$ 9 4 9.3 8 = cost of 8| shares, Ans. 

This process is also called Practice, and may be stated thus : 

Multiply the price by the entire number of articles, and to this 
product add stich aliquot parts of the price as the fractional part 
of the number is of a unit. 

33. What cost 3 1. 16cwt. 1 qr. 20 lb. of hay, at $16 per ton? 

Ans. $61.16. 

34. What cost 6 c. 5 c. ft. 8 cu. ft. of wood, at $6 per cord ? 

35. What cost 24| acres of land, at $48.72 per acre ? 

194. Bole for finding the cost wh«B tbe number of article« ie eaquEMMd by a oom- 
pov&d or by ft mixed number? 
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195. To exchange goods. 

36. How many pounds of butter, at 20c. per pound, shall be 
given in exchange for 4 yards of cloth, at $2.37J^ per yard ? 

SoLUTioiT. One yard costs $2.37^, .*. 4 -yards cost 4 times $2.3 7| = 
$9.50. Now since the price of the butter, 20c., is ^ of a dollar, it will re 
qnire five times as many pounds of butter as there are dollars in the cost of 
the cloth, and 5 times 9.5 = 47.5, or 47^, number of pounds of butter re- 
quired, Ans. 

Dividing $9.50 by 20c. will give 47.5, or 47^, the same result as before. 

This exchanging of goods is usually called Barter. The 
examples are solved by Analysis. 

37. How many pounds of sugar, at 12^ per pound, may be 
bought for 3 bushels of corn, at 87^ per bushel ? Ans. 21. 

38. How many cords of wood, at $5.50 per cord, shall be 
given in exchange for a barrel of flour, at $7.50, and 5 yards of 
doth, at $2.35 per yard ? 

BILLS. 

196, A Bill of Goods is a written statement of articles 
sold, giving the price of each article and the cost of the whole. 

A bill is receipted by the creditor or some person authorized 
by him acknowledging the payment in writing. 

Find the cost of the several articles, and the amount or foot- 
ing of each of the following bills. 

(1.) Boston, January 1, 1872. 
Mr. Abel Snow, 

Bought of John Adams, 
25 lb. Ni 0. Sugar, at dc. 

40 lb. Maple Sugar, « 1 8 f c. 

6». Cheese, " 12^0. 

8 lb. Butter, " 23 c. 

4 lb. Raisins, " 15 c. 

21h. Or earn Tartar, ** 45 c. 



Received Payment, 



$13.84 
John Adams. 



195* What is Barter? How are examples In bartar solTed? 196. What if a Bill 
of good! t How ia a Bill receipted ? 
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(2.) New Tarkj January 15, 1872. 

Mr. Chables 6. Smith, 

Bought <>/* James Phillips, 

8 yd. Mue Broadchthy at % 3.5 

1 yd. Black Broadclathy « 3.7 5 

7 yd. Casnmere, " 1.25 

4: yd. Black Satin, « 450 

$92^ 
Received Payment, 

jAifES Phillips, 

By E. Low. 

(3.) Philadelphia, March 1, 1872. 

Mr. S. Stewabt, 

1871. To Holt, Wildeb, & Co., Dr. 

June 5. To 6 Webster's Dictionaries, at $6.00 

Aug. 18. "12 Daifs Algebras. " 1.50 

Oct. 25. « 36 TestamerUs, « .25 

Dec. 12. « % Folio Bibles, « 2.50 

$85.50 
Received Payment, 

S. Daniels, 
-For Holt, Wilder, & Co. 

(4.) Cincinnati, March 1, 1872. 

Mr. A. P. Jbwett, 

1871. To Samuel Palmer, Dr. 

Apr. 8. To 1 6750y?. Ja)ar(&, erf %12.h0 per M. $ 2 9.3 8 

« 1 750y?. Boards, « 2 4.0 per M. 

May lb. " ^b^ft.PUmk, « 25.00j»<wJf. 



$338.88 



1871. Or. 

May 5. ^^ 3 Tons Hay at $15.50 $46.50 
July 18. « CiwA, 50.00 

Sept.\2. « 4 Cbrefo Wood, at 6.00 



$120.50 



Balance due S. P. $ 2 1 8.3 8 

Received Payment, 

Samuel Palmer. 
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Miscellaneous Examples in U. S. Monet. 

1. What cost 3 J yards of ribbon, at 56c. per yard ? 

2. What cost 3 barrels of flour, at $7.62 J per barrel ? 

3. If 4 cords of wood cost $22.50, what is the price per cord ? 
4* If 15 yards of silk cost $16.87^, what is the price per 

yard ? 

5. If a merchant deposits $375.50 in a bank at one time, and 
$487.75 at another, how much will remain after he has with- 
drawn $176.37 and $346.83 ? 

6. A merchant bought 75 barrels of flour for $650 and sold 
25 barrels at $9.50 per barrel, and the remainder at $9.25 per 
barrel ; did he gain or lose ? How much ? Ans. Gained $50. 

7. What cost 87 J rods of wall, at 75c per rod ? 

8. Reduce $28,756 to mills. 

9. Reduce $6.18 to mills. 

10. Reduce 54598 cents to dollars. 

11. Reduce 47689 mills to dollars. 

12. My farm cost $3725 and my house cost $1862.75 ; how 
much more did the feim cost than the house ? 

13. A gentleman bequeathed $750 to each of his 3 sons, and 
$500 to each of his 4 daughters ; how much did he bequeath to 
his children ? 

14. Paid $16.50 for a coat, $425 for a vest, $5.75 for a pair 
of pants, $3.50 for a hat, $4.37^ for a pair of boots, and $12.62^ 
for other articles ; what did I pay for all ? Ans. $47. 

15. Divide 113.75 equally between 7 men. 

16. Paid $68.75 for flour, at $6.25 per barrel ; how many 
barrels did I buy ? 

17. How many yards of lace, at 62 Jc. per yard, may be 
bought for $3.75 ? 

18. What cost 8725 feet of boards, at $12.50 per M? 

19. What cost 8248 lb. of coal, at $6 per ton ? 

20. What cost 3 a. 2 r. 20 rd. of land, at $48 per acre ? 

21. How many pounds of sugar, at 12jc. per pound, will pay 
for 12 dozen eggs at 16|a per dozen ? Ans. 16. 
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22. My real estate is worth $4756.75 and my persoiud estate 
J4562.75, 1 owe $2468.50 ; what am I worth? 

23. At 25c. per mile for a horse and carriage, how &r may I 
ride for $3.37^ ? 

24. A drover bought sheep at $3.37^ per head and sold them 
at $3.87^ per head, and gained $37.50 by the transactions ; how 
many sheep did he buy ? Ans. 75. 

25. Bought 100 sheep at $3,375, and sold them again at 
$3,875 ; what was the gain per head and total ? 

26. Bought 20.5 tons of hay at $12,375 per ton ; what was 
the cost of the whole ? Ans. $253.69. 

27. What is the value of 67.75 acres of land at $62.50 per 
acre? 

28. Paid $4234375 for 67.75 acres of land ; what was the 
price per acre ? 

29. Paid $4234.375 for a piece of land at $62.50 per acre ; 
how many acres were bought ? 

30. Bought land at $62.50 per acre, and sold it again at $75 
per acre, thereby making $846.875 ; how many acres were 
bought ? 

31. Bought 67.75 acres of land at $62.50 per acre, and sold 
the lot for $5081.25 ; was there a gain or loss? how much total 
and per acre ? ^ 1st Ans. Grain $846.87. 

32. Bought 356.25 lb. of wool at 37 Jc., which was manufac- 
tured into cloth at an expense of $62.50 : for what sum must it 
be sold to gain $37.50 ? 

33. Bought 14.75 yd. of sheeting at 14 cents per yd. ; what 
was the cost of the piece ? 

34. What would 7f bales of cotton cost, each bale weighing 
6.375 cwt. at $1 1 .75 per. cwt. ? 

35. What cost 13 yd. 2 qr. 3 na. of cloth at $4.67 per ell 
French, the ell French being 6 qr. ? Ans. $42.61 J. 

36. Bought 1 bbl. flour at $12.50, 3 bush, com at 87 Jc., 24.5 
lb. sugar at 8j^., 3 gal. molasses at 37 j^., 2 lb. tea at 62}c., 6 lb. 
coffee at lie, 15 lb. rice at 4^c. and 41b. butter at 22c. ; what 
was the cost of the whole? Ans. $21.76. 

37. What cost 3 1. 15 cwt 2 qr. 12^ lb. coal at $9.75 per ton ? 

U 
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38. What will be the expense of papering a room that is 20 
feet long, 15 fe^t wide, and 8.5 feet high, a roll of paper being 
8 yards in length and f of a yard in width, and costing 62^c. 
per roll ? Ans. $8.26. 

39. Bought 133.5 yd. of broadcloth at $3.25, and sold 33 yd. 
of it at $3.33^, 50 yd. at $3,875, and the remainder at $3.60 ; 
how much was gained by the transactions ? 



COMPOUND NUMBERS. 

ADDITION. 

197* A Compound Number is composed of two or more 
denominations (Art. 86) which do not usually increase decimally 
from right to left ; consequently, in adding the different denom- 
inations, we do not carry one for ten, hU/or the number it takes 
of the partictUar denomination added, to make a unit of the next 
higher denomination ; thus, in adding Sterling or English Money, 
we carry 1 for 4, 12, and 20, because 4 qr. make 1 d., 12 d. make 
1 s., and 20 s. make 1£. 

Ex. 1. Add 6£ 7 s. 9d. 3qr., 5£ 128. lid. 2.qr., 27£ 18s. 
10 d. 3 qr., and 19£ 14 s. 8 d. 1 qr. 

opiRAnoN. Having arranged the numbers 

a % Q ^3 ^ ^" ^^^ margin, the amount of 

5 1 o 1 1 o tbe right-hand colunm is 9 qr. = 

oT iQ iA Q 2d. and 1 qr. Upon the same 

1 Q 1 4 8 1 pnnciple as m addition of sim- 

pie numbers, the 1 qr. is set under 

Sum, 59 14 4 1 ^^ column of farUiings and the 

2 d. are added to the pence in the 
example, making 40 d. = 3 s. and 4 d. Setting the 4d. under the 
column of pence, add the 3 s. to the shillings in the example, 
making 54s.= 2£ and 14 s., aJid so proceed, until all the columns 
are added. 

197. Do Oompcand Nombon increase dedmally ? Explain Bx 1. 
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198. The principle of procedure is precisely the same 
as in addition of simple numbers. Hence, 

To add compound numbers, 

Rule. Write the numbers so that each denominaHon shall 
occupy a separate column, the lowest denomination at the righty 
and the others towards the left in the order of their values. Add 
the numbers in the lowest denomination, divide the amount by 
the number it takes of this denomination to make one of the next 
higher, write the remainder under the column, and carry the quth 
tient to the next column. So proceed until all the columns are 
added. 

199. Proof. The same as in Addition of Simple Numbers 
(Art 47). 





2. 








3. 




£ 


8. 


d. 


qr. 


£ 


8. 


d. 


91 


4 


7 


1 


36 


14 


9 


48 


9 





3 


18 


12 


11 


10 


3 





1 


64 


8 


4 


36 


8 


4 


3 


56 


13 


6 


67 


4 


8 


3 


42 


12 


10 


253 


9 


9 


3 


219 


2 


4 



4. 




gal. qt. 


pt. 


3 2 


1 


1 1 





1 3 


1 


4 2 


1 


2 


1 



13 2 



Proof, 2 53 9 9 3 



NoTB 1. In writing and adding the nnmbers of a nngU denomination, 
the roles of simple addition must be observed ; thus, in writing the pounds, 
in Ex. 2, set units under units, and tens under tens, and then, having added 
the farthings, pence, and shillings, add the unite of the pounds, and then th« 
UoMf as in addition of simple numbers. 













6. 






7. 




lb. 


oz. 


dwt 


gr. 


gal. 


qt pt 


gi. 


a. 


r. 


Id. 


8 


4 


18 


22 


3 


3 1 


3 


4 


1 


25 


3 


6 


4 


8 


4 


1 1 


2 


6 


3 


16 


5 


11 


12 


18 


7 


2 


3 


1 


2 


38 


6 


8 


14 


12 


4 


3 1 





2 





14 


2 


10 


16 


23 


9 


1 


2 


6 


2 


2 4 



198. Role for Addition of Compound Numbers? Principle? 199* Proof? Nnmben 
•fa fingle denomination, how written and added? 
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8. 9. 10. 

lb. oz. dr. sc. gr. bush. pk. qt. pt. c. c. ft. cu. ft c. in. 

846218 63 71 43 14 1600 

6921 4 8120 24 8 128 

2102 16 9261 36 10 864 

8832 6 4021 77 4 900 



11. 








12. 


1. m. wk. d. 


h. 


m. 


sec. 


t. 


cwt. qr. lb. oz. 


2 3 4 


18 


40 


30 


6 


14 2 20 8 


3 3 6 


6 


20 


30 


4 


6 2 10 8 


5 12 


20 


30 


15 


3 


18 3 10 12 


8 3 


2 


28 


45 


4 


6 3 18 6 


21 


13. 








14. 


circ. 8. 


o 


/ 


II 




jd. qr. na. in. 


2 8 


20 


40 


50 




3 3 3 2 


1 4 


12 


18 


20 




8 2 3 IJ 


6 6 


25 


50 


7 




6 3 10 


4 9 


29 
15. 


49 


69 




7 12 2 

16. 


fur. rd. yd. ft. 


in. 


b. c. 




yd. ft. in. 


1 5 


3 2 


10 


1 




4 2 4 


2 ^4 


4 2 


4 


2 




3 1 7 


3 6 


5 


6 


2 




5 6 


1 3 


4 2 


7 







rd. 4 2 7 



721 H 242 3 1J10 

or 72120102 or 3126 

Note 2. A fraction occurring in the amount may sometimes be reduced 
to whole numbers of other denominations; thus, in Ex. 15, the half yard 
equals 1 ft. and 6 in. ; the 6 in. put with the 4 in. make 10 in. and the 1 ft. put 
with the 2 ft make 3 ft. or I yd. ft., and, finally, the 1 yd. put with the 1 yd. 
in the original amount gives 2 yd. The answer y when reduced, may contain 
a denomination higher or lower than any in the given example ; higher, as 
in Ex. 16; lower, as in Ex. 17. 



100. What may be done with a firaction in the amount ? Explain Ex. 15. Ex. 16. 
Ex. 17. May the answer contain a higher or lower deuominatton than Uie example? 
How? 
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17. 






18. 




a. r. 


rd. 


yd. ft 




m. fur. rd. 


ft. 


5 3 


30 


20 . 4 




4 7 39 


16 


6 2 


12 


27 7 




3 6 8 


12 


12 2 


3 


17f 2 


in. 






or 12 2 


3 


17 8 


108 






• 


19. 




20. 




t. cwt. 


qr. 


lb. oz. 


dr. 


bash. pk. qt. 


pt 


4 6 


2 


20 8 


12 


13 7 


1 


2 14 


3 


5 7 


4 


4 2 4 





3 8 


1 


16 12 


8 


5 6 


1 


1 7 





24 4 


4 


3 3 3 


1 


9 19 


3 


1 15 


5 


6 1 





4 6 





4 


15 


5 2 5 


1 



161 



21. Bought 4 pieces of cloth, measuring 6 yd. 3 qr. 1 na. 2 in., 
8 yd. 2 qr. 3 na. 1 in., 25 yd. 1 qr. 2 na. 2 in., and 14 yd. 3 qr. 2 
na. 1 in.; how much cloth did I buy? 

22. A farmer raised in one field 21 bush. 3 pk. 7 qt. 1 pt of 
wheat ; in another, 48 bush. 2 pk. 1 pt. ; in another, 28 bush. 
6 qt. ; and in another, 75 bush, 1 pk. 5 qt. 1 pt. ; how much 
wheat did he raise in the 4 fields ? Ans. 174 bush. 3 qt. 1 pt. 

23. A planter sold cotton at various times, as follows : 2 t. 
18 cwt. 2qr. 12^ lb., 6t. Icwt 1 qr. 6^ lb., 3 t. 19 cwt 3qr. 
18J lb., 16 t 6 cwt 3qr. 12^ lb., iand 16 1 3 qr. 18 lb., what did 
he sell in all ? 

24. What is the sum of 14 a. 2r. 30 rd. 25 yd. 3 ft. 72 in., 
37 a. 3 r. 39 rd. 30 yd. 6 ft. 36 in., 50 a. 1 r. 18 rd. 25 yd. 2 ft. 
108 m., and 25 a. 2 r. 25 rd. 25 yd. -3 ft. 72 in. ? 

25. Add 3 circ. 9 8. 29° 59' 59", 2circ. lis. 25° 20' 30", 
5 circ. 48. 8° 25' 55", and 6 circ. 10 s. 10° 10' 10" together. 

26. A horse traveled 35 m. 6 fur. 18 rd. 5 yd. in one day, 
42 m. 3 fiir. 25 rd. 2 yd. the next day, 37 m. 5 fur. 32 rd. 4 yd. 
the next, and 45 m. 7 fur. 24 rd. 3 yd. the next ; how far did he 
travel in the 4 days ? Ans. 161 m. 7 fut. 21 rd. 3 yd. 

27. A blacksmith bought 4t. 18 cwt 3 qr. 201b. of iron at 
one time, 6t. 15 cwt 3 qr. 121b. at another time, 3t. 6 cwt. 
1 qr. 181b. at another, and 8 t. 3 cwt. 2 qr. 101b. at another; 

how much did he buy in all ? 

14* 
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SUBTRACTION. 

dOO* The principle is like that of subtraction of sim- 
ple numbers. Hence, 

To subtract compound numbers, 

Rule. 1. Write the less quantity under the greater y arrange 
ing the denominations as in addition, 

2. Beginning at the rights take each denomination of the sub- 
trahend from the number above it, and set the remainder beneath. 

3. If any number of the subtrahend is greater than ike number 
above it, add to the upper number as many as it takes of that de- 
nomination to make one of the next higher, and take the subtra- 
hend from the sum ; set down the remainder, and, considering 
the number in the next denomination in the minuend one less, 
or that in the subtrahend one greater, proceed as before, 

201. Proof. As in subtraction of simple numbers (Art. 
53). 

Ex. 1. From 8£ 6 s. 9 d. 3 qr. take 2£ 4s. 5 d. 1 qr. 

OPEBATION. 

£ 8. d. qr. 

Mill., 8 6 9 3 Only the 1st and 2d sections of 

Sub., 2 4 5 1 the rule apply to this example. 

Rem., 6 2 4 2 
Proof, 8 6 9 3 

, **. From 9£ 6 s. 10 d. 1 qr. take 2£ 17 s. 2 d. 3 qr. 

opiRAHON. ^ 3 qr, cannot be taken from 

£ 8. d. qr. j ^^ borrow one of the 10 d., re- 
Min., 9 6 10 1 auce it to farthings and add it to 
Sub., 2 17 2 3 the \ qj.,^ giving 5 qr. ; then say 
Rem., 6 9 7 2 3 qr. from 5 qr. leave 2 qr. Now, 
Ppjjq£ 9 g jQ J as one of the 10 d. has been em- 
ployed, say 2 d. from 9 d., or, 
what is practically the same, 3 d. 
from 10 d. leave 7 d., and so proceed through the example. 

• 

300. Rule for subtiaoting compound numbwn? Principle f 301. Proof? Ex- 
plain Bz. 1. Ex. 2. 
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The fofTn of the minuend may be changed and the work per- 
formed as follows (Art 53, Ex. 28) : 



SlOOlfD OPBRATION. 



£ 

Mm., 9 
Sub., 2 



8. 

6 
17 



d. qr. 

10 17 
2 3; 



={ 



Rem., 6 9 7 2 = 



£ 

8 
2^ 

¥ 



8. 

26 

1 7 



d. qr. 
9 5 
2 3 



9 7 2 



3. 

t cwt. qr. lb. oz. dr. 

From 12 8322 615 

Take 319218 812 

Rem., 8 9 1 3 14 3 

Proof,T2 8 3 22 6 15 



4 

lb. 02. dr. 8C. gr. 

6 4 3 1 18 

2 3 6 2 12 



4 4 2 



6 



5. 



6. 



yd. 

From 1 6 
Take 6 


qr. na. in. 
12 1 
3 12 






1. 
6 
2 


m. far. rd. 
2 4 27 
2 2 35 


yd. ft. in 

5 18 
2 2 5 




7. 












8. 


a. 
From 6 
Take 1 


r. rd. 

2 25 

3 39 


yd. 

30 

5 


ft. 
4 
8 


in. 

134 
140 




gal. 

14 

5 


qt. pt. gi. 

2 3 

3 1 2 


lb. 
Min., 6 
Sub., 3 


9. 
oz. dwt. 
5 15 
10 12 


22 
23 








10. 
c. c. ft. cu. 
25 4 li 
4 7 


ft. cu. in. 
5 1727 
5 169 


Rem., 2 


7 2 
5 15 


23 
22 




Prool^ 6 




« 


11. 
bush. pk. qt. 
Min., 125 1 5 
Sub., 24 3 7 


pt. 
1 
1 




« 




12 

wk. d. h. 
3 4 23 
1 6 16 


m. sec. 
45 30 
30 45 



SIOl. Bzphdn 2d opoatton in Bz. 2. 
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2^, Sometimes, as in the following examples, it is necessary 
to borrow two of the higher denomination of the minuend in- 
stead of one ; but in all such cases we must carry two to the 
next term of the subtrahend : i. e. t^e mtMt pay as inuch as we 

BORROW. 







13. 




rd. yd. ft. 
From 12 2 
Take 3 5 2 


in. 
6 
8 


b.c. rd. yd. ft. 
1) (10 10 4 
2; t 3 5 2 


in. b. c. 
17 4 
8 2 


Rem., 7 5 2 


9 


2—752 


9 2 


Proof, 12 2 


6 


1 — 10 10 4 
14. 


17 4 


a. r. rd. yd. 
From 7 2 
Take 1 3 39 30 


ft. 
5 
8 


in. a. r. rd. 
124) (6 4 78 
143] |1 3 39 


yd. ft. in. 
60 9 196 
30 8 143 


Rem., 5 1 3 9 2 9^ 


5 


125 — 5 1 39 


30 1 53 



Proof, 7 2 5 124=6478609196 

15. 16. 

m. fur. rd. yd. ft. circ. deg. m. fur. rd. yd. ft. 

Min., 63701 7 01001 

Sub., 2 5 5 5 2 2 27 69 3 39 5 2 

Rem., 3 6 5 2 



Proof, 6 3 7 1 
303, To find the time between two dates. 

17. What is the difference of time between July 15, 1857, 
and Apr. 25, 1862 ? , Ans. 4 yr. 9 m. 10 d. 



Min., 
Sub., 


FIBST OPERATION. 

yr. . m.« ,d. 
1862 4 25'( 
1857 7 15 


-or - 


SECOND OPERATION. 

yr. m. d. 
fl861 3 24 
[1856 6 14 


Rem., 


4 


9 


10 


• 


. 4 


9 


10 



202. What is said of borrowing two ? Explain Ex. 13. fl03. How many modes of 
finding the time between twQ dates ? What are they ? 
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Note. In subtracting an earlier from a later date« it is customary to 
cK>nsider 30 days a month. In the first ope)*ation, the number of the year, 
month, and day of the month, is used ; in the second, the number of years, 
months, and days that have dapsed since the commencement of the Chris- 
tian era, is used. The two operations give the same result, but the first is 
me% J convenient. 

'i^. How long from the battle of Waterloo, June 18, 1815, to 
the d^^th of Napoleon, May 5, 1821 ? Ans. 5 yr. 10 m. 17 d. 

19. How long from the battle of Lexington, Apr. 19, 1775, 
to th^ surrender of Comwallis, Oct. 19, 1781 ? 

20. How long from the inauguration of Washington, Apr. 30, 
1789, to the battle of New Orleans, Jan. 8, 1815 ? 

21. Huw long from the Declaration of Independence, July 4, 
1776, to tiie present time ? 

22. Daiiiel Webster was bom Jan. 18, 1782, and died Oct 
24, 1852 ; at what age did he die ? 

23. A note given July 6, 1857, was paid Sept. 9, 1861 ; how 
Jong was it on interest ? 

24. Find the time from Apr. 4, 1857, to Dec. 12, 1862. 

25. Find the time from Dec. 16, 1839, to Mar. 26, 1848. 

26. Find the time from Nov. 13, 1816, to May 12, 1841. ^ - 

27. Find the time from June 21, 1842, to Feb. 20, 1860. 

Examples in Addition and Subtraction. 

1. A farmer raised 150 bush. 3 pk. 4 qt. of oats. Having sold 
50 bush. 2 pk. and used 27 bush. 1 pk. 4 qt., how many has he 
remaining? Ans. 73 bush. 

2. Having a journey of 127 m. 4 fur. 10 rd. to perform in 3 
days, I travel 48 m. 2 fur. 6 rd. the first day, and 54 m. 4 rd. the 
second ; how far must I travel on the third day ? 

3. I have one piece of land containing 47 a. 3 r. 25 rd. and 
another containing 25 a. 2 r. 15 rd. ; how much land shall I have 
after selling 37 a. 3 r. ? 

4. From the sum of 8 bush. 3 pk. 2 qt 1 pt and 10 bush. 2 pk. 
7 qt. 1 pt, take the difference between 54 bush. 1 pk. 3 qt. 1 pt 
and 49 bush. 3 pk. 2 qt 1 pt ? Ans. 15 bush. 1 qt. 

i£03. Which is preferable ? How many days are considered a month ? 
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5. From the sum of 5 rd. 1 yd. 2 ft 4 in. 1 b. c. and 4 fd. 2 yd. 

1 ft. 9 in. 2 b. c, take the difference between 10 rd. 5 yd. 2 ft. 7 in. 

2 b. c. and 1 rd. 1 yd. 1 ft. 6 in. Ans. 1 b. c 

6. From a piece of silk measuring 49 yd. 1 qr. 3 na. 2 in., there 
were cut three dresses, the first measuring 15 yd. 3 qr. 1 na. 1 in. 
the second 14 yd. 3 qr. 3 na. 1 in., and the third 14 yd. 2 qr. 3 na. 
2 in. ; what remnant remained ? 

7. B sold an ox which weighed 16 cwt 1 qr. 15 lb., and 2 cows 
that weighed 6 cwt 1 qr. 10 lb. and 5 cwt 3 qr. 20 lb. ; also 2 
swine that weighed 4 cwt 3 qr. 18 lb. and 3 cwt 3 qr. 24 lb. 
How much more beef than pork did he sell ? 

Ans. 19 cwt 3 qr. 3 lb. 

8. If from 2 casks of wine, containing 63 gal. 3 qt 1 pt 3 gi. 
and 56 gal. 2 qt 2 gi., there be taken 75 gal. 2 qt 1 pt. 3 gi., how 
many gallons, quarts, etc., will remain ? 

9. From a mass of silver weighing 47 lb. 8 oz. 16 dwt. 22 gr., 
a silversmith made 48 spoons weighing 7 lb. 8 dwt. 14gr. and a 
cake-basket weighing 3 lb. 6 oz. 8 dwt 15 gr. ; how much silver 
remained in the mass ? 

MULTIPLICATION. 

SDi. In the multiplication of both simple and compomid 
numbers, the multiplier is always and necessarily a simple 
abstract number ; for, to attempt to multiply by a concrete num- 
ber, e. g. 4 miles times 10, is in the highest degree, absurd, 
though it is perfectly proper to say 10 times 4 miles. The prod- 
uct is of the same kind as the multiplicand ; for repeating a 
number does not change its nature. 

205. The principle is the same as in multiplication of 
simple numbers. Hence, 

To multiply a compound by a simple number. 

Rule. Multiply the lowest denomination in the multiplicand^ 
divide the product by the number it takes of that denomination 

•  ~ 

304. What is the multiplier in all cases? What the product ? 905. Rule? Proof? 
Bxplaiu Ex. 1. 



MULTIPLICATION. 167 

to mak$ one of the next highery set doum the remmnder^ add 
the quotient to the product of the next denominationj and so 
proceed, 

Ex. 1. 

£ 8. d. qr. First, 7 times 3 qr. = 21 qr. = 
Multiply 4 6 8 3 5 d. and 1 qr. ; write the 1 qr. un- 

■"7 ^ der the fsEUthings, and then say 7 

Product, 3 7 11 times 8 d. = 56 d., and 5 d. added 

give 61 d. = 5 s. and Id., etc. 

Note. Mnltiplicatioii and divirion prove each other. It U profitable to 
teach reverse operations simnltaneously 

2. 3. 

rd. yd. ft. in. b. c gal. qt pt. gi. 

Multiplicand, 53141 6213 
Multiplier, ^^^ 8 7 

Product, 1* 4 5 1 10 2 47 1 

4. 5. 

lb. oa. dwt. gr. lb. oz. dr. sc. gr. 

Multiplicand, 46 820 2106215 

Multiplier, 4 ^ 

Product, 18 115 8 ~^ 

6. 7. 

t. cwt. qr. lb. oz. dr. yd. qr. na. in. 

3 15 2 24 15 8 6 2 3 2 

8 9 



8. 9. 

wk. d. h. m. sec. circ. s. *^ '. '' 

1 2 4 45 59 5 8 20 30 25 

3 10 



10. 11. 

gal. qt. pt. gi. hash. pk. qt pt 
8312 8371 

12 11 
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12. 18. 

c c. ft. cu. ft. cu. in. a. r. rd. yd. ft. in. 

12 7 15 1725 7 3 39 30 8 143 

4 '4 



14. The ^yd. in the pro- 
s' 2 2 A l^ % duct equals 4^ ft., i.e. 
"* ^ 10 4ft. 72in.; the 4ft. put 

ii with the 6 ft. make 1 ft«, 



4 3 3 18 7i 6 in. or 1 yd. 1 ft. ; and, final- 

or, 43 3 18 8 1 72 ly, putting the 1yd. 

with the 7 yd. gives 8 yd. 
and the whole product,-.-., is 43 a. 3 r. 18 rd. 8 yd. 1ft. 72in., Ans. 

15. 16. 

m. fur. rd. yd. ft. in. b c. a. r. rd. yd. 

2 3 3 4 16 1 7 2 .20 25 
7 9 

17. Bought 5 loads of wood, each measuring 1 c 5 c ft;. 8 cu. 
ft., at $6 per cord ; what was the quantity bought and the cost 
of the whole ? Ans. 8 c. 3 c. ft. 8 cu. ft. ; $50.62^. 

18. If a ship sail 2° 30' 20" per day, how far wiU she sail in 
8 days ? 

19. Multiply 8 m. 6 ftir. 12 rd. 3 yd. 2 ft. 6 in. 1 b. c., by 6. 

20. If a man travel 25 m. 6 ftir. 25 rd. per day, how far will 
he travel in 9 days ? Ans. 232 m. 3 ftir. 25 rd. 

21. If the crop of hay on 1 acre is 2 t. 15 cwt 2 qr. 12^ lb., 
what will be the crop on 10 acres ? 

22. What cost 7 yards of cloth, at 15 s. 6 d. 3 qr. per yard ? 

23. How much wine in 3 casks containing 28 gal. 3 qt. 1 pt 
2 gi. each ? • 

24. Multiply 9 m. 7 fur. 8 ch. 3 rd. 15 li. 6 in. by 8. 

25. Multiply 3 circ. 5 s. 25^ 18' 25" *by 9. 

906, To multiply by a composite number : 

Rule. Multiply by the factors of the muUiplier (see Art. 61). 



305. Explain Ex. 14. 306. Bule when the multiplier is composite ? 
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26. Multiply 4 lb. 8 oz. 16 dwt 20 gr. by 72. 

lb. oz. dwt. gr. 
Multiplicand, 4 8 16 2 

Ist Factor of Multiplier, 8 

Partial Product Ft To Tl T~6 

2d Factor of Multiplier, 9 

Product, 3 Ti r2 

27. Multiply 7£ 6 s. 8 d. 2 qr. by 54. 

28. Multiply 8 bush. 3 pk. 6 qt. 1 pt. by 81. 

29. Multiply 6 ft 4 5 7 3 29 6 gr. by 49. 

307. To multiply when the multiplier is large and not 
composite. 

30. Multiply 3 t. 4 cwt, 2 qr. 6 Id. 3 oz. 4 dr. by 23. 

mST OPERATION. 

t. cwt. qr. lb. oz. dr. 

3 4 2 6 8 4 MultipHcand. 

7 



2211320 9 1 2 == 7 tunes multiplicand. 

67 15 3 11 13 4 = 2 1 times multiplicand. 
6 9013 8=2 tunes multiplicand. 

74 4 3 24 13 12 = 2^ times multiplicand, Ans. 

First multiply by 21, i. e. by 7, and that product by 3 ; then 
cutd twice the multiplicand, and thus multiply by 23. 

SECOND OPERATION. 

t. cwt. qr. lb. oz. dr. 
3 4 2 6 8 4 Multiplicand. 

6 



197114 1 8 = 6 times multiplicand. 
4- 

77 9 2 6 6 = 24 times multiplicand. 
342 6 8 4=1 time multiplicand. 

7443241312 —Ys tunes multiplicand, Ans. 

Here we multiply by 24, i. e. by 6 and 4 ; then subtract the 

multiplicand. 

15 
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The for^gomg plan may be indefinitely modified ; hence this 
general direction : 

Multiply hy two or more numbers whose proditct is nearly the 
mtdtiplier, and add to, or subtract from, the proditct such numbers 
as the case may require, 

31. Multiply 15 yd. 2 qr. 1 na. by 47. 

32. Multiply 27 gal. 1 qt 1 pt 2 gi. by 43. 

33. What is the cost of 753 acres of land, at 4£ 10 8. 8d. 
2 qr. per acre ? 



£ 
4 

45 


OPBLLTIOV. 

8. d. 
10 8 

7 1 


qr. 

2 

10 

— cost of 10a. 
10 


453 


10 


10 


— cost of 100 a. 

7 


3174 

226 

13 

3 415" 


15 
15 
12 

3 


10 
5 
1 

4 


— cost of 700 a. 
cost of 50 a. 
2 = cost of 3 a. 

2 = cost of 753 a.. 



Multiply by 100, i. e. by 10 and 10 ; then multiply the cost 
of 100 acres by 7, the cost of 10 acres by 5, and the cost of 1 
acre by 3, which will give the cost of 700, 50, and 3 acres sev- 
erally ; finally, add the cost of 700, 50, and 3 acres together, and 
thus find the cost of 753 acres, the answer. 

34. If 1 acre of land yield 54 bush. 3 pk. 6 qt. 1 pt of com, 
what will 643 acres yield ? 

35. If a man travel 33 m. 6 fiir. 35 rd. 5 yd. 2 ft. 11 in. each 
day, how far will he travel in 313 days? 

36. If a ship sail 2® 40^ 30" each day, how fer will she sail in 
127 day%? Ans. 339^ 43' 30". 

37. How much wine in 157 casks if each cask contains 53 gal. 
3qt. Ipt. 2gi.? 



307. Mode of multtplying when the maltipUer is Uurge aod not oompedfee ? 
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2QS. To find the difference of the time of day in two 
places, at the same absolute moment of time, when the 
longitude of each place is known. 

Since the sun appears to go from east to west round the earth, 
360^ (Art. 109), in 24 hours, it appears to go ^ of a60o, viz. 
15® in 1 hour, and, consequently, P in ^ of 1 hour, viz. 4 min- 
utes, and 1' of distance in ^ of 4 minutes, viz. 4 seconds. These 
&cts give us the following 

TABLE OF LONGITUDE AND TIME. 

360® of longitude = 24 hours, or 1 day of time^ 
15® of longitude = 1 hour of time, 
1® of longitude = 4 minutes of time, 
1' of longitude = 4 seconds of time, 
1'' of longitude = ^ of a second of time. 

38. When it is 12 o'clock, noon, at Washington, what time is 
it at London, Washmgton bemg 77^ 2' 48" west of London ? 

wnAnoH. Since 1// of longitude makes 

a difference of ^ of a second of 
time, 48'' of longitude give -W 

^ = 3 J sec of time, and for a lie 

5 h. 8 m. 1 1^ sec. Ans. reason 2' of longitude give 8 

sec. of time, which added to the 
3^ sec previously obtained, give 11 J sec, and, finally, 77° of 
longitude give 4 times 77 = 308 m. = 5 h. 8 m. of time ; .•. the 
difference in time between London and Washington h 5 h. 8 m. 
11^ sec, and as London is farther east than Washington, the 
hour of the day is later in London than in Washington, i. e. it is 
8 m. 11^'sec. past 5 o'clock in the afternoon at London when it 
is noon at Washington. Hence, 

Rule. Multiply the difference of longitude^ expressed in de- 
greeSj minutes^ and seconds, by 4, and the product will be the dif- 
ference in time, expressed in minutes, seconds, and 60ths of a 
second. * 



308. How fiur does the ran appear to moTe in one hour? Which way? Oire the 
tahle of loDgitade and tbne. Bnle Ibr finding difltwenoe in time of two places when the 
hmgitade of each is known ? 



// 

77 2 48 
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Note 1. The place most easterly, has its hour of the day, at a given 
moment, latest ; i. e. the day begins first, noon comes first, and the da^^ 
closes first at the place most easterly. 

39. The longitude of Boston is 71° 4^ 9" west, and that oi 
Washington is 77° 2' 48" west; what is the difference in the 
time of the two places, and what time is it in Washington, at 3 
o'clock, p. M., in Boston ? , 

By subtraction, the difference of longitude is found to be 5° 
58' 39", .*. the difference in time is 23 m. 54f sec., and at 3 in 
Boston it is 36 m. and 5% sec. past 2 in Washington, Ans. 

40. The longitude of Paris is 2° 20' 15" east, and that of 
New York, 74° 0' 3" west from Greenwich ; what is the differ- 
ence in time in the two places ? Ans. 5 h. 5 m. 21^ sec. 

NoTB 2. Since Paris is in east longitnde, and New York in west, their 
difference in longitude is fonnd by adding 2° 20' 15" to 74° 0' 3". 

41. What is the difference in time between Philadelphia, 75© 
9' west longitude, and Chicago, 87° 35' west longitude ? 

42. What is the difference in time between New Orleans, 
90^ 7' west, and St. Petersburg, 29° 48' east longitude ? 

43. What is the difference in tinie for 90^ in longitude ? 

DIVISION. 

209. Here, as in the three preceding sections, the 
principle is the same as in the corresponding operation in 
simple numbers. Hence, 

To divide a compound by a simple number, 

Rule. Divide the highest denomination of the dividend^ and 
set dovm the quotient ; if there is a remainder ^ reduce it to the 
next lower denomination / to the result add the given guantitt/ of 
that denomination, and divide as before, setting down the quotient 
and reiucing the remainder, etc. 



308. Whicb hM the hour of the day latest, the most easterly or most westerly place * 
How is the differeace in longitude found wheu one place is in east and the other in wtm 
longitude? 309. Bnle for dividing a Compound by a Simple Number ? Principle? 



£ 8. 

7)30 7 


d. 
1 


qr. 
1 


4 6 


8 


3, Ans. 
7 


30 7 


1 


1, Proof. 
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Ex. 1. Divide 30£ 7 s. 1 d. 1 qr, by 7. 

OPESAnOH. 

30£ -5- 7 give a quotient of 
4£ and a remainder of 2£ ; 2£ 
reduced to shillings and added 
to 7 8. give 47 s., which, divided 
by 7, give a quotient of 6 s. 
and a remainder of 5 s., etc. 

2. Divide 1 fur. 9 rd. 2 yd. ft 9 in. 1 b. c. by 5. 

Ans. 9rd. 4yd. 2ft. 6in. 2b. c. 

8. Divide 20 gal. 2 qt pt 2 gi. by 7. 

Ans. 2 gal. 8 qt 1 pt. 2 gL 

4. Divide 18 lb. 1 oz. 15 dwt 8 gr. by 4. 

5. Divide 171b. 5g Is IB 10 gr. by 6. 

6. Divide 30 t 5 ewt 3 qr. 24 lb. 12 oz. by 8. 

7. Divide 60 yd. 2 qr. 3 na. by 9. 

8. Divide 3 wk. 6 d. 14 h. 17 m. 57 sec. by 3. 

9. Divide 57 circ 2 s. 25^ 4' 10" by 10. 

10. Divide 107 gal. 1 qt by 12. 

11. Divide 98 bush. 3 pk. 2 qt 1 pt. by 11. 

12. Divide 51 c. 7 c. ft. 15 cu. ft. 1716 cu. in. by 4. 

13. Divide 16 a. 1 yd. 4 ft. 70 in. by 2. 

14. Divide 37 t 12 cwt 3 qr. 5 lb. 10 oz. 4 dr. by 9. 

15. Divide 71 a. 3 r. 14 rd. 8 yd. 1 ft. 72 in. by 6. 

16. If 9 silver spoons weigh 1 lb. 4 oz. 17 dwt 12 gr., what is 
the weight of each spoon ? Ans. 1 oz. 17 dwt 1 2 gr. 

17. If a family use 29 gal. 3 qt. 2 gi. of molasses in 6 months, 
what is the average per month ? 

18. If lOt 18 cwt 1 qr. of hay is harvested from 5 acres, 
what is the crop on one acre ? 

19. If 8 boxes of sug^r weigh 2 1 7 cwt. 2 qr. 10 lb., what is 
the weight per box ? Ans. 5 cwt 3 qr. 20 lb. 

20. If 9 grain-bins contain 143 bush. 2 pk. 2 qt 1 pt. of grain, 
what does 1 bin contain ? * 

21. If a man travel 212 m. 1 ftir. 26 rd. 2 yd. in 7 days, what 
distance does he travel per day ? 

22. Divide 96£ 5 s. 7 d. 2 qr. by 10. 

16* 
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310. To divide by a composite number, we may 
divide by its factors, as in division of simple numbers 
(Art. 79). 

23. Divide 341 lb. oz. 12 dwt by 72. 



lb. 
9)341 

8)37 


02S. 


10 


dwt. 
12 

14 


16 


First divide by 9 and 
then the quotient by 8, 
and thus by 72. 


4 


8 


16 


2 0, Ans. 





24. Divide 396£ 2 s. 3 d. by 54. 

25. Divide 725 bush. pk. 6 qt 1 pt by 81. 

26. Divide 397 ft lis 75 13 4gr. by 63. 

27. Divide 958 m. 5 fur. 5 ch. 12 li. 5^1 in. by 48. 

211. When the divisor is large and not composite, set 
down the work of dividing and reducing. There is no 
device for rendering the operation easier. 

28. Divide 135 bush. 3 pk. 3 qt. 1 pt by 47. 

bush. pk. qt. pt 

47)135 3 8 1 (2bush. 3pk.4qt lpt,Ang. 
94 

41 busL 
4 



167 pk. Having found that 47 is con- 

141 tained twice in 135, multiply 47 

26^ pk. ^7 ^' ^°^ subtract the product, 

3 94, from 135, which leaves a re- 

-x-r-r mainder of 41 bushels; reduce 

^ ao^ the 41 bushels to pecks, and add 

the 3 pecks, making 167 pecks; 

2 3 qt then divide the 167 pecks by 47, 

2 and so continue the process till 

4 7 pt the work is done. 
47- 





21d. Rale for diyiding by a oompoBite namber ? 211 . Method of diridlng when the 
ftirieor is large and not oomposlte ? Is there no easier mode ? 
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29. If 587 yards of cloth cost 662£ 4 s. 2 d. 1 qr., what is the 
price per yard ? 

30. Divide 1129 gal. 1 pt. 3 gi. by 73. 

31. A farmer raised 35334 bush. 3 pk. 3 qt. 1 pt. of corn on 
643 acres of land ; how much was the yield per acre ? 

32. Suppose a man should travel 10599 m. Ofur. 14 rd. 4 yd. 
2 ft. 5 in. in 313 days, what distance would he travel per day ? 

33. In 127 days a ship sails 11 s. 9° 43' 30" ; what is the dis- 
tance per day ? Ans. 2° 40' 30". 

313. To find the difference in the longitude of two 
places, when the difference of time is known. 

34. When it is 12 o'clock at Washington, it is 23 m. 54 J sec. 
past 12 at Boston; what is the difference in the longitude of 
the two places ? 

oPERATiow. First divide the 23 m. by 

^' sec. 4^ because 4 m. of tim« make 

4)23_5 4| a difference of 1° of longi- 

5° 5 8' 3 9" Ans. tude. This gives 5° and a 

remainder of 3 m. The 3 m. 
and 54f sec. =234 J sec. The 234|sec. divided by 4, because 
4 sec. of time make a difference of 1' of longitude, give 58' and 
a remainder of 2^ sec. Finally, reduce the 2 J sec. to 60ths of a 
sec. and divide by 4, and the quotient is 39" ; i. e. the difference 
in longitude between Boston and Washington, is 5° 58' 39", 
Ans. Hence, 

Rule. Divide the difference in time, expressed in minutes^ 
seconds, and QOths of a second, hy 4, and the quotient is the dif- 
ference in longitude, expressed in degrees, minutes, and seconds. 

35. Paris is 2° 20' 15" east of Greenwich ; how many degrees 
west of Greenwich is New York, the difference in time between 
Paris and New York being 5 h. 5 m. 21^ sec. Ans. 74° 0' 3". 

Note. The difference in longiUide between Paris and New York is 
found to be 76° 20' 18" and this diminished by 2° 20^ 15", the east longi- 
tude of Paris, gives 74® 0' 3" for the voest longitude of New York. 



212. Rale for finding the diffaieiioe in the longitade of two plBoes, when the differ- 
ence in time is known? 
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36. The difference in time between Philadelphia and Borne 
is 5 h. 50 m. 30§ sec. ; Philadelphia is 75° 9' west ; what is the 
longitude of Rome? Ans. 12° 28' 40" east 

37. A message telegraphed from St Petersburg, 29° 48' east, 
at 12 o'clock, noon, was instantly received at Paris at 10 h. 10 nu 
9 sec., A. M., of the same day ; what is the longitude of Paris ? 

38. At sun-rise in Astoria, Oregon, the sun is about 3h. 49 m. 
16 sec. high at Eastport in Maine; what is the difference in 
longitude ? 

39. What is the difference in longitude between the Cape of 
Good Hope and Cape Horn, if a meteor seen at midnight at 
Grood Hope is so high as to be seen at the same moment at Cape 
Horn, the time at Cape Horn being 17 minutes past 6 in the 
evening ? Ans. 85° 45'. 

DUODECIMALS. 

213. Duodecimals are compound numbers in which the 
scale is uniforrrdy 12. 

This measure is usually applied to feet and parts of a foot 
and is used in determining distances, areas, and cubic contents. 
The denominations are feet (ft.) inches or primes ('), seconds 
("), thirds ("'), fourths (""), etc. The accents, ', ", '", used to 
designate the denominations are called indices, 

214» The foot being the unit, the denominations have the 
relations indicated by the following 

TABLE. 

1'= , ^ of a foot. 

1" =TXjofl' =T»ffof T^ff of lft.= xJ^ of a foot 
1'" =TVof 1" =tV of xi, of 1 ft.= ttV^ of afoot 
Vfff = tV of 1'" = A of ttVit of 1 ft. = ^nylTTir of a foot 
etc. etc 

Thus 12 of any lower denomination make 1 of the next 
higher; e.g. 

12"" = 1'", 12'" = 1", 12" = 1', 12' = 1 ft. 

913* What are dnodedmalfl? To what applied ? For what need ? The denomloa- 
ttonsT Hofirdflrignated? 314. The unit, which deaomination? 



3 
9 
4 


OPEBATIOM. 
6' 8" 4"' 

7 8 2 
9 8 10 


5 

8 


Sum, 1 8 


1 5 


8 
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Addition and Subtraction. 

^5. Addition and Subtraction of duodecimals are per- 
formed as the like operations of other compound num- 
bers. 

Ex. 1. Add together 3 ft 6' 8" 4'" 7"", 9 ft 7' 8" 2'" 5'"', 
4 ft. 9' 8" 10'" 8'"'. 

Having arranged the num- 
bers as in addition of com- 
pound numbers, we find the 
sum of the lowest denomina- 
tion to be 20'"' = 1'" and 8"", 
.% set the 8"" in the column 
of fourths, and add the 1'" to the thii-ds, and so proceed till all 
the colunms are added, and so obtain 18 it 0' 1" 5'" 8"", Ans. 

2. From 6 ft 8' 7" 9'" 3"" take 1 ft. 6' 9" 2'" 8"". 

As 8"" cannot be taken 
TUT' a ^f **''^"7- ^.„ «,,,, from 3"", add 12"" to the 3"", 
Mm., 6 8' 7" 9'" 3"", ^^kinff 15"" and then take 

Sub., 16 9 2 8 ^ ^m^^ .i ' • • 

* !: 8"" from the sum, givmg a 

Rem., 5 1 10 6 7 remainder of 7"" ; then take 
Proof, 6 8 7 9 3 3'" from 9'" or 2'" from 8'", 

giving 6'" by either process, 
and so proceed. 

3. Add 10 ft 6' 4", 12 ft. 9' 8", and 7 ft 10' 11". 

4. Subtract 3 ft. 8' 4" 3'" from 9 ft 4' 6" 1'". 

Multiplication. 

IS16* Multiplication of duodecimals is like multipli- 
cation of other compound numbers, except that, when 
both factors are in the form of compound numbers, it is 
required to find the denomination of the product. 

In this investigation, for the sake of convenience^ we familiarly 
speak of multiplying feet by feet, feet by inches, inches by 

315. Addition and SubtractioD, how performed? iS16. What in Multiplication is 
peculiar ? What is the multiplier strictly ? Why do we speak of multiplying feet hy feet, 
fcet by inehtSf etc. ? 
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inches, etc., though here, as everywhere (Art. 204), the multi- 
plier is strictly an abstract number ; e. g., suppose a board is 
10 feet long and^l foot wide, it evidently contains 10 square 
feet, and if it is 10 feet long and 2 feet wide, it as evidently 
contains 2 times 10 square feet = 20 square feet (Art 101), 
though it would be nonsense to affirm that it contains 2 feet 
times 10 feet; still, we are accustomed to say that the area 
of a board is equal to its length mvkiplied by its breadth. 
Again, if a board is 10 feet long and 1 inch wide, it contains 
■^ as many square feet as it is feet in length ; i. e. it contains 
T^y of 10 square feet = ^ sq. ft = 10' ; and if the board is 
10 ft. long and 2 in. wide, it contains -j^ of 10 sq. ft = f ^ of 
a sq. ft. = 1-j^ sq. ft = 1 ft. and 8'. This illustration can 
be carried to any extent 

ZV7. Since l' = T^ft., l" = Ti4ft-» l'" = T7V^ft-> etc., 
whether the measure is linear, square, or cubic, it follows that 
1' in linear measure, is a line, -^ of a foot in length ; in square 
measure, 1' is an area, 1 foot long and one inch wide, and 1" 
is an area 1 inch square ; in cubic measure 1' is a solid, 1 foot 
long, 1 foot wide, and 1 inch deep, 1" is a solid, 1 foot long, 

1 inch wide, and 1 inch deep, and 1'" is a cvJnc inch ; etc 
218. Let us now determine the denomination of the prod- 
uct obtained by multiplying any two denominations together. 

PHILOSOPHICAIXT. VAMIUARLT. 

2 units X 3 units = 6 units, i. e. 2ft. X 3ft=6ft 
2 " X A unit = A 'init, i. e. 2 ft. x 3' = 6' 

2 " X li? " = tI¥ " i. e. 2 ft. X 3" = 6" 

etc. etc. 

ft unit X tV unit = yf^ unit, i. e. 2' X 3' = 6" 

A " X tIt " = tAh " i. e. 2' X 3" = 6"' 

A " XtAh " =inyHir " i.e.2' X 3'" = 6"" 

etc. etc 

-rfyunitX tI? nmt= y^yf ^^ ' unit, i. e. 2" X 3" =6"" 
tIt " X T^^ « = „Ajif " Le.2"x3"'=6""' 
tU " Xrns^^ « =3nr^fj5? " i. e. 2" X 3"" = 6""" 

etc etc. 



217. What is r in linear measnie? 1' in square meararet V in square meatoret 
1' in cubic measure? 1"? 1'"? 1""? 
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Hence, to determine the denomination of the product 
of two factors in duodecimals. 

Rule. Add the indices of the two fctcton together^ and the 
turn will be the index of the product, 

Ex. 1. A board is 6 ft. 7' 9'' in' length and 2 ft. 7' 5" in 
breadth ; what is its area ? 

op«aATioN. FiTsU 9" X 2 = 18" 

= 1' 6" ; the 6" we write 
under the seconds, and 
reserve the 1' to add to 
the next product, thus, 
7' X 2 = 14', which in- 
creased by the 1' previ- 
ously obtained gives 15' 
= lft. 3'; the 3' is writ- 
ten down, and the 1 ft. is carried to the product of the feet, mak- 
ing 13 ft. In like manner we multiply by the 7' and then by 
the 5", setting the partial products as in the margin. Finally 
the sum of these partial products is the product sought Hence 

219. To perform Multiplication of Duodecimals. 

Rule. By the rule for muUiplicaiion of compound numbers, 
multiply the multiplicand by each term in the multiplier , and write 
the terms of the several partial products in the order of their values 
so thai similar terms shall stand in a column together ; the sum of 
the partial products will be the entire product. 
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9" 
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7' 


5" 
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3' 
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1' 


4" 


10'" 


6"" 10 10' 


5"" 


4ffi 


3"" 



4. What quantity of boards will be required to lay a floor 
12ft. 6' 4" long and 8ft. 3' 6" wide? Ans. 103ft. 10' 6" 2'". 

218. Kale for detennlning the denomination of a prodoet? Explain philoflophioally 
ind ftmiliarly. iS19. BUle for multiplication of duodecimals 7 
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5. What are the contents of a granite block that is 6 ft. 3', 
long, 2 ft. 4' wide, and 1 ft. 3' thick ? 

Ans. 18 ft! 2' 9''. (See Art 104). 

6. How many feet of flagnstone in a walk 15 ft 6' long and 
3 ft. 4' wide ? 

7. How many solid feet of marble in a block that is 8 ft 3' 
long, 3 ft 6' wide, and 1 ft 4' thick ? 

8. How many cubic feet of earth must be removed in digging 
a cellar 15 ft 6' long, 12 ft 8' wide, and 6 ft. 8' deep ? 

9. How many feet in a stock of 8 boards, that are 10 ft. 8' 
long and 10' wide ? Ans. 71 ft;. 1' 4". 

10. How many feet of boards 1' thick can be sawed from a 
stick of timber that is 12 ft 8' long, 10' wide, and 8' 4" thick, 
provided no timber is destroyed by the saw-cut ? 

11. How many cords of wood in a pile that is 18 ft 6' long, 
6 ft 8' high, and 4 ft wide ? 

12. How many square yards of carpeting will cover a room 
that is 18 ft. long and 16 ft. 6' wide ? 

13. Multiply 3 ft. 6' 4" by 8 ft. 9' 6". 

Division. 

220* Division of duodecimals is like division of other 
compound numbers. 
Ex. 1. Divide 24 ft. 10' 10" 4"' by 7. Also by 9. 

OPDUnON. OPKHATIOK. 

7)24 1 0' 1 0" 4"' 9 ) 24 10' 10" 4'" 

AubTS 6^^ 8" 4'" 2 9'* 2" 5'" 9"" 4"'" 

2. 8. 

8)31 6' 8" 8'" 6) 45 4' 1" 6'" 

Note. When both diyidepd and divisor are expressed as compound 
numbers, they may be reduced to the smallest denomination in either; after 
which divide, and the quotient will be units, i. e. feet; thus, 68 ft. 10' 8" 
divided by 2 ft. 8' equals 9920'' ~- 384" = 25^^, i. e. 25 ft. 10', Ans. 



230. How is diyteion of daodedmAlB perfoniMd? How when th« divisor is com' 
poand? 



MISCELLANEOUS EXAMPLES. 181 

4. The area of a floor is 197 ft. 1' 8'', and the length of the 
floor is 15 ft. 8' ; what is its width ? Ans. 12 ft. 7'. 

5. The area of a garden walk is 89 it. 4' and its width is 2 ft. 
8' ; what is its length ? 

Miscellaneous Examples in Compound Numbers. 

1. If 152 bush. 3 pk. 3 qt. 1 pt. of wheat grow on 9 acres of 
land, how many bushels grow on 7 acres ? 

2. A man having 207 m. 4 fur. 25 rd. 1 yd. to travel in 6 days, 
goes 30 m. 3 fur. 25 rd. 5 yd. on the first day, and 33 m. 4 fur. 
20 rd. 4 yd. on the second day ; how far per day must he travel 
to finish the journey in the remaining 4 days ? 

3. Multiply 3£ 15 s. 6d. Iqr. by 857, and divide the product 
by 157. 

4. I have a stock of 9 boards, which are 12 ft. 8' long and 10' 
wide. With these boards I wish to lay a floor 15 ft. in length ; 
how wide can I make it ? 

5. If 1 cubic foot of water weighs 621b. 8oz., and if a cubic 
foot of granite weighs 2^ times as much, what is the weight of a 
block of granite 12 ft. long, 1ft. 8' wide, and 9' thick ? 

6. From the sum of 3wk. 6 da. 16 h. 20 m. 18 sec. and 2 wk, 
3d. 18h. 50m. 40 sec. take the diflerence between 6wk. 5d. 8h. 
25m. 30 sec. and 5wk. 2d. 22 h. 18m. 15 sec. 

7. What is the difference in time between Amsterdam 4° 44' 
east longitude, and Annapolis 76° 43' west longitude ? 

8. When it is noon in Dublin, 6° V 13" west longitude, it is 
10m. and 16|f sec past 8 o'clock in the evening in Peking; 
what is the longitude of Peking? Ans. 116" 27' east. 

9. How many days, hours, etc, from 30 m. 20 sec. past 3 
o'clock, p. M., Feb. 8, 1864, to 40 m, 25 sec. past 8 o'clock, A. m., 
July 4, 1864, reckoning each month as its actual length ? 

10. Bought 3cwt. 2qr. 181b. of sugar at 8Jc per pound, and 
sold ^ of it at 8 c. and the remainder at 9;^c per pound ; what 
was gained by the transactions ? Ans. 46 c. 

11. What is the value in Avoirdupois Weight of 241b. 6 oz. 

12dwt 20 gr. Troy Weight? 

16 
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' 12. How long a time will be required for one of the heavenly 
bodies to move through a quadrant of a circle, if it moves at the 
rate of 1' 3" per minute ? 

13. The distance from Eastport, Maine, to San Francisco, 
California, is about 2760 miles. If a man, starting from East- 
port, travel toward San Francisco for 75 days, at the rate of 
24 m. 3 fur. 20 rd. per day, how fjir will he then be from San 
Francisco ? Ans. 927 m. 1 fur. 20 rd. 

14. A certain island is 75 miles in circumference. A and B, 
starting at the same time, and from the same point, and going in 
the same direction, travel round this island, A at the rate of 
24m. 3 fur. lOrd., and B at the rate of 15 m. 6 fur. 20 rd. per day; 
how far apart are A and B at the end of five days ? 

15. A merchant bought 125 barrels of fiour, at 1£ 15 s. 6 d. 
per barrel, and afterward exchanged the flour for 260 yards of 
broadcloth, which he sold at 18s. 9d. 3qr. per yard: did he 
gain or lose, and how much ? 

16. How many feet of boards will be required to make 12 
boxes whose interior dimensions are 5 ft. 6', 4 ft. 9', and 3 ft 8') 
the boards being 1' in thickness ? 

17. How many leet less are required to make 12 boxes whose 
exterior dimensions are like the interior of those in Ex. 1 6, the 
boards being of the same thickness ? Ans. 1 1 1 ft. 4^ 

18. What is the difference of the capacities of the two sets of 
boxes described in Ex. 16 and 17 ? Ans. 122 ft. 10'. 

19. How many times will a wheel 9 ft. 8 in. in circumference 
turn round in running from Boston to Worcester, a distance of 
44 m. 4 fur. 

20. How many gallons, wine measure, in a water tank 4 ft. 
6 in. long, 3 ft. 8 in. wide, and 3 ft. 9 in. deep ? 

21. If a teacher devote 5 h. 30 m. per day to 50 pupils, what 
is the average time for each pupil ? 

22. If a man, employed in counting money from a heap, count 
75 silver dollars each minute, and continue at the work 1 2 hours 
each day, in how many days will he count a million of dollars ? 

23. How many pounds of iron in one scale of a balance, will 
poise 75 pounds of gold in the other scale ? 
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PERCENTAGE. 

221, Feb cext. is a contraction of per centum, a Latin 
phrase which means ht/ the hundred ; thus, ten per cent, of a 
bushel of corn means ten one-hundredths of it ; i. e., ten parts 
out of every hundred parts ; six per cent of a sum of money, 
is six one-hundredths of the sum, i a, $6 out of every $100 ; eta 

Note. Instead of the words per cent, it is customaiy to use this sign, 
% ; thus, 6 per cent is written 6 % ; 4i per cent., 4^ %. 

^2% The Rate peb cent, is the number for each hundred; 
thus, 6 % is tJ^, or .06, i. e., 6 parts for each hundred parts. 

SS^, The Pebcentage is the sum computed on the given 
number; thus, the percentage on $200 at 6 per cent, is $12. 

J884:, The Base of percentage is the number on which the 
percentage is computed; thus, ^$200 is the base on which the 
percentage is computed in Art 223 ; a bushel of corn is the 
first base mentioned in Art 221. 

S25* The rate per cent, being a certain number of hun- 
dredths, may be expressed either decimcMy^ or by a common 
fraction, as in the following 

TABLE. 

Decimals. Common Fractions. 

1 per cent. 1 % is .01 - = -j-i^. 

2 percent 2 % .02 = y*^ = ^. 
6 per cent 5 ^ .05 = y^tf = ^• 
6 percent 6 % .06 = ^%^ = ^. 

10 percent 10 ^ .10 =z ^ z= ^. 

50 per cent 50 % .50 = -^ = ^. 

100 per cent 100 % 1.00 = \U = 1. 

125 per cent 125 % 1.25 = ||^ = IJ. 

6i per cent 6i % .0625 = ^i^ = ^. 
8J per cent 8J % .08J = ^^ = tV- 



12J per cent 12^ % .125 = 12| 



= i' 



etc. etc. 
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KoTB. When the per cent, is expressed bj a decimal of more than 2 
places, the figures after the second decimal place must be regarded as parts 
of 1 per cent. ; thus (in the last line of the foregoing table), .125 is 12^ 
or 12| per cent. 

Ex. 1 . Write the decimal for four per cent Ans. .04. 

2. Write the decimal for 8 per cent. ; 12 per cent ; 16|^ per 
cent. ; 25 per cent ; 72 per cent. 

3. Write the common fraction for 16§ per cent; 20 per cent.; 
33^ per cent. ; 75 per cent Ist Ans. ^. 



Problem 1. 

2^ To find the percentage, the base and rate per 
cent, being given. 

Ex. 1. B had $175, but lost 8 % of it; how many dollars did 
he lose ? 

$ 1 7 5 Since 8 % is .08 = ^, the loss is 

.0 8 ' found by multiplying $175 by .08 or by 

^.$llM,Ans. A- ^®^^ 

Rule 1 . Multiply the base hy the per cent^ written decimally ; or, 

EuLE 2. Find such part of the hose as the rate is of 100 
(Art 151). 

m 

2. A &rmer having 48 sheep, lost 25 ^ of them ; how many 
did he lose ? 

By Rule 1. By Rule 2. 

48 .25 = TsyV = i. 

.2 5 i of 48 = 12, Ans. 



2 4 Or, 48 X i = 12, Ans. 1^4 A^ 

Q a ^1 — "^ 



96 



1 2.0 0, Ans, 



221. Meaning of per oent.? 222. iiat« per eent.? 223. Percentage? 224. 
Aue of percentage? 225. In what ways may the rate be expreewd? If expressed 
decimally by more than two flgares, what axe the figures after the second decimal 
place? 220. Bale ^ finding percentage when the base and rate are gi?en ? Second 
Rule? 
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3. What is 6 % of $250? '^ -^ , Ans, $15. 

4. What is 8 % of $250 ? j •' ^/r? . a 

5. What is 12 J % of $500 ? Ans. $62.50. 

6. What is 8^ % of 600 bush, of wheat ? Ans. 50 bus. 

7. What is 16f % of 12001b. of cheese? Ans. 2001b. 

8. A fiumer cultivates 25 acres of corn this year, and intends 
to cultivate 20 % more next year ; how many acres does he in- 
tend to cultivate next year ? Ans. 30. 

9. In an orchard of 900 trees, 33^ ^ are peach trees ; how 
many peach trees are there in the orchard ? 

10. A teacher pronounced 56 words for his pupils to spell, 
but 14f % were mis-spelled; how many words were mis- 
spelled? 

11. Only 66§ % of a dass of 27 pupils solved a problem given 
them for a lesson ; how many of the class failed ? 

12. The population of a certain city is 18775, what will it be 
in one year from this time if it gains 8 ^. 

13. The population of a certain State is 1376875, what will it 
be in one year if it loses 12 % ? 

14. A and B commenced business, each with $8456. A gained 
25 ^ and B lost 12 ^ ; how much was A then worth more than 
B? 

15. A speculator paid $56895 for a lot of flour, and lost 9 ^ ; 
for what sum did he sell the flour ? 

16. One acre of corn yields 80* bushels, and another acre 20 
% more ; how many bushels does the second acre yield ? 

Froblem 2. 

9SS2. To find the rate per cent, when the base and 
percentage are given. 

Ex. 1. One dollar is what per cent of $4 ? 

4)100 One dollar is \ of $4, and \ reduced 

25 j^ug, to a decimal is .25 ; i. e., $1 is 25 % 
' " of $4. The same result is obtained by mul- 
tiplying $1 by 100, and dividing the product by 4. Hence, 

16* 
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Rule* Multiply the percentage ^100, ctnd divide the product 
hy the base. 

Note. This nde is the converse of that in Art. 226 ; thus, 25 % of $4 is 
$4 X .25 = $1 ; and, conversely, $1 .00 -r- $4 = .25, i. e. 25%. 

2. What per cent of $150 is $18 ? 

1800-^150 = 12 %, Ans. 

3. What per cent, of $300 is $19 ? Ans. 6^ %. 

4. What per cent, of $350 is $43.75 ? Ans. 12^ %. 

5. What per cent, of $340 is $34 ? 

6. What per cent, of $64 is $16 ? 

7. What per cent, of $1000 is $5 ? Ans. J of 1 %. 

8. B inherited $3500, and in 6 months spent $875; what per 
cent of his inheritance did he spend ? What per cent, had he 
remaining ? Ans. Spent 25 %, and had 75 %. 

9. Out of a cask of wine containing 96 gallons, 32 gallons were 
drawn ; what per cent, of the whole remained in the cask ? 

10. A merchant having $1000, deposited $650 in a bank ; 
what per cent, of his money did he deposit ? 

11. A teacher having a salary of $2400, spends $2000 an- 
nually ; what per cent of his salary does he save ? 

Problem 3. 

J888t To find the base when the percentage and th& 
rate are given. 

Ex. 1- $6 is 3 % of what sum? 

If $6 is 3 %, then 1 % is J of $6, which is $2, and if $2 is 
1 %, then 100 % is 100 times $2, which is $200 ; .-. $6 is 3 % 
of $200, Ans. 

The same result is obtained by first multiplying $6 by 100, and 
then dividing the product by 3; thus, $600 -^ 3 = $200, Ans. 
Hence, 

Rule. Multiply the percentage hy 100, and divide the product 
hy the rate, 

_ I.I IIM _   ■-■  — 

297. Ral« for finding the rate when the base and percentage are known ? What of thla 
rale, and that in Art. 226? SS28. Rule for Ending the base when the percentage and 
rate are known ? 
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2. $9 is 4 % of what sum ? Ans. $225. 

3. $37.50 is 3 % of what sum ? Ans. $1250. 

4. $12 is 7 % of what sum? Ans. $171.42f 

5. $8 is 16 % of what sum ? 

6. 12 is 3 ^ of what number? Ans. 400. 

7. 37 J is 6 % of what number ? 

8. 33 is If % of what number ? 

9. A farmer bought a &rm for $2756, which was 25 %'of 
his property; what was his property ? ^ . Ans. $11024. 

10. A man sold 56 geese, which was 28 ^ of his flock ; how 
many geese had he ? 

11. A merchant having a quantity of flour, bought 600 barrels 
more, when he found that the quantity bought was 75 % of all 
he then had ; how many barrels had he before he bought the 
last lot? * Ans. 200. 

12. A teacher saves $400 annually, which is 16§ ^ of his 
salary; what is his salary? 

13. The population of a town was 769 greater in 1860 than 
in 1850, and this was an increase of 20 ^ on the population of 
1850; what was the population in 1850 ? 

INTEREST. 

fS29, Interest is money paid /or the use of money. 
The Principal is the sum for which interest is paid. 
The Amount is the sum of the principal and interest. 

22Xi, An example in interest is only a question in percent- 
age. The principal is the base of percentage (Art. 224), the 
interest is the percentage (Art. 223), and the interest on $1 for 
a year is the rate written decimally (Art. 222). 

221. The rate is usually j^a;cc? by law, and a higher rate 
than the law allows is usury. 

In New England and most of the United States the legal or 

329. What is Interest? What the Prlndpal ? Amoonl? 230. Interest, what 

telation to percentage. What is the hiise? The percentage? The rate? 231. 

How is the rate fixed? What Is usuiy? Name the legal rate in some of the 

Btates. 
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lawful rate Is 6 per cent ; in New York and New Jersey, 7 
per cent ; in most of the Western States, as high as 10 per 
cent., and in some States 12 per cent by agreement ; in Califor- 
nia and most of the territories 10 per cent or any rate by agree- 
ment; in Massachusetts, Rhode Island, and Pennsylvania, an^ 
rate by agreement On debts in favor of the United States, 
6 per cent In France and England, 5 per cent 

Note. In this treadBe, 6 per cent, is understood when no per cent, is 
mentioned. 

2S2. When the rate is 6 per cent, the interest of $1 for a 
year is 6 c.; for 2 years, 12 c, etc; for 1 month, -jiy of 6 c. = 5 
mills or Jc. ; for 2 months, 1 c. ; 9 months, 4 J c., etc.; for 1 day, 
^ of five mills = i mill ; 5 days, f m. ; 12 days, 2 m. ; etc 
Hence, 

To find the interest of $1 at 6 per cent, for any time, 

Rule. Take 6 cents (= $.06) far each year, 1 cent for each 
2 months in the part of a year, five mills (= $.005) for the odd 
month, if there be one, and 1 mill for each 6 days in the part of 
a month, 

Ex. 1. What is the interest of $1 for 3 yr. 9 m. 18 d. ? 

OPX&ATION. 

).l 8 = interest of $1 for 3 years. 
.045= " " " " 9 months. 
.003= " " " "18 days. 



>.2 2 8 = " " " " 3 yr. 9 m. 18 d., Ans. 
2. What is the interest of $1 for 2yr. 5m. 20d.? 

OPERATION. 

$.1 2 = interest of $1 for 2 years. 
.025= " " " " 5 months. 
.0 03^= " « " " 20 days. 



;.l 4 8 J = « « « « 2 yr. 5 m. 20 d., Ans. 

NoTB. Special attention is called to the method of reckoning interest 
found on page 199, Art. 241-2, this book, as a method current among busi- 
ness men. 



331. What ^1 be understood when no late is mentioned ? 339. Bale tot finding 
tlM interest of $1 at 6 ^ for any giren time ? 
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Note. With very little practice the pupil will, without making a fignr*, 
meniaUt/ determine the interest of $1 for any length of time. This habit is 
very desirable^ as it will greatly facilitate the computation of interest. 

3. What is the interest of $1 for 3 yr. 1 m. 15 d. ? 

Ans. $.187J» 

4. What is the interest of $1 for 1 yr. 3 m. 29 d. ? 

Ans. $.079^. 

5. What is the interest of $1 for 4 yr. 2 m. 4 d. ? 

Ans. $.250§. 

6. What is the interest of $1 for 4yr. 3 m. 17 d. ? 
.7. What is the interest of $1 for 4yr. 9 m. 12 d. ? 

8. What is the interest of $1 for 10 y. 11 m. 7 d. ? 

9. What is the interest of $1 for 2 y. 11 m. 5 d. ? 

10. WTiat is the interest of $1 for 1 yr. 8 m. 3 d. ? 

333. To find the interest of any sum at 6 per cent, 
for any given time. 

The interest of $2 is evidently twice as much as the interest 
of $1 ; so the interest of $3, $4, or $7, is 3, 4, or 7 times the 
interest of $1 ; and the interest of $2.25 is 2.25 (i. e., 2 and 25 
hundredths) times the interest of $1 ; .*. to find the interest of 
any number of dollars we have only to find the interest of $1, 
and then muUiply the interest by the number of dollars in the 
principaL 

11. What is the interest of $2 for 1 yr. 5 m. 9 d. ? 

$ .0 8 6 J=interest of $1 for 1 yr. 5 m. 9 d. 
2 

$.1 7 3=interest of $2 for 1 yr. 5 m. 9 d., Ans. 

12. What is the interest of $6.50 for 3 yr. 8 m. 18 d. ? 

$.223=interest of $1 for 3 yr. 8 m. 18 d. 
6.50 



11150 
1338 



$ 1.449 50=intere8t of $6.50 for 3 yr. 8 m. 18 d., Ans. 

232* What 111 th« Note? 933. Rale for finding the interest of any nvaa at 6 per 
oent , for any time? Reiuon ? 
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13. What is the interest of $300 for 2 yr. 7 m. 24 d. ? 

$.1 5 9=interest of $1 for 2 yr. 7 m. 24 d. 
300 

$4 7.7 00= interest of $300 for 2 yr. 7 m. 24 d., Ans. 

14. What is the interest of $700 for 1 yr. 9 m. 12 d. ? 

Ans. $74.90. 

15. What is the interest of $400 for 2 yr. 6 m. 15 d. ? 

16. What is the interest of $350 for 3 yr. 8 m. 24 d. ? 

1^34. The mode of casting interest given in Art 233 is per- 
fectly simple, but the product is not changed when the multipli- 
cand and multiplier change places (Art 59, Note). Hence, 

To cast interest at 6 per cent, per annum, on any sum, 
for any time : 

Rule. Multiply the principal hy the decimal which represents 
the interest of%\ for the given time. 

17. What is the interest of $468 for 2 yr. 6 m. 11 d. ? 

riBST oPBRinoir. 

$ 4 6 8. = Principal. 
.151f =Intof $1. 

390 

468 
2340 
468 



= J -|- ^. Instead of 
multiplying by f, as in this 
example, it is usually easier 
to multiply by \ and ^, i. e., 
divide by 2 and 3, as in the 
following operation : 



$ 7 1.0 5 8, Ans. 

8KC0ND OPERATION. 

$468. 

234 

156 

468 
2340 
468 



In like manner, when the 
multiplier is §, we may divide 
by 3 and set down the quo- 
tient twice. 



$ 7 1.0 5 8, Ans. 



334. Second nil«T Reason? Buiest way of multiplying l^ flte sixths? Whyoor* 
Met ? Easiest way for two thirds ? 
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18. What is the interest of $48.50 for 2 yr. 7 m. 21 d. ? 

Ans. $7.68725. 

19. What is the interest of $248 for 2 yr. 3 m. 18 d, ? 

Ans. $34,224. 

20. What is the interest of $965,188 for 2 yr. 3 m. 11 d. ? 

Ans. $132.07—. 

Note 1. In the following examples only 3 decimal places in the product 
will be preserved, but if the 4tli decimal place is 5 or more, the third place 
will be increased by 1 thousandth. 

21. What is the interest of $225.87 for 1 yr. 3 m. 15 d. ? 

Ans. $17,505. 

22. What is the interest of $35.40 for 2 yr. 6 m. 9 d. ? 

Ans. $5,363. 

23. What is the interest of $450,87 for 1 yr. 7 m. 9 d. ? 

24. What is the interest of $375.50 for 2 yr. 1 m. 8 d. ? 

25. What is the interest of $225.75 for 1 yr. 5 m. 12 d. ? 

26. What is the interest of $84.82 for 2 yr. 4 m. 18 d. ? 

27. What is the interest of $125.16 for 1 yr. 11 m. 25 d. ? 

28. What is the interest of $658.25 for 1 yr. 2 m. 13 d. ? 

Note 2. In the following examples it is necessary to find the time. This 
can be done as in Art. 203, or by finding the number of calendar months 
iVom the earlier date and countin g the exact number of days reiQAUUng* 
The last method is quite common where the time is short. 

29. What is the interest of $125 from June 7, 1851, to Feb. 
11, 1854? ' ^ Ans. $20,083. 

30. Find the interest of $154.25 from April 18, 1852, to Jan. 
26, 1855. Ans. $25,657. 

31. Find the interest of $172 from Aug. 7, 1854, to Sept. 9, 
1856. 

32. Find the interest of $254 from Nov. 12, 1855, to Jan 30, 
1857. 

33. What is the interest of $132.25 from Nov. 13, 1836, to 
May 2, 1841 ? 

34. What is the interest of $100 from March 26, 1841, to 
June 21, 1842 ? 

334. What of decimal places after the third in the Ans. ? Ezplafai how to find the 
time in example 29 and those following. 
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335. To find the interest when the principal is in 
pounds, shillings, pence, and farthings : 

B.ULE. Reduce the lower denominations to the decimal of a 
pound (Art. 175), then proceed as with dollars and cents, and 
finally reduce the decimal part of the interest hack to shiUingSj 
pence, and farthings (Art. 176). 

Note. Bat 3 decimal places in the multiplicand are used. 

35. What is the interest of 56 £ 10 s. 6 d. 3 qr. for 1 yr. 6 m. 
24 d. ? Ans. 5£ 6 s. 3 d. 1 qr. 

36. What is the interest of 246 £ 18 s. 9 d. 1 qr. for 2 yr. 3 m. 
15 d. ? 

37. What is the interest of 125£ 16 s. 8 d. 2qr. from Nov. 13, 
1861, to March 26, 1863? 

22%* To find the interest of any sum for any time, at 
any other rate than 6 per cent. : 

BuLE. First find the interest at 6 per cent. : then divide this 
interest by 6, which will give the interest at 1 per cent, ; and, 
finally, multiply the interest at 1 per cent, by the given rate. 

38. What is the mterest of $12450 for 1 yr. 4 m. 12 d., at 

5%? 

OPsaATioir. 

$ 1 2 4. 5 0, Principal. 

.0 8 2 = Int. of $1 at 6 % for 1 yr. 4 m. 12d. 



24900 
99600 



6 )$10. 20900 = Int. of Principal at 6 %. 
$ 1.7 1 5 =; Int. of Principal at 1 %. 



5 



$ 8.5 7 5 = Int. of Principal at 5 %, Ans. 

39. What is the interest of $342.25 for 1 yr. 9 m. 18d.,at 
8 %? Ans. $49,284. 

235. Rule for casting interest on pounds, shillings, etc. ? How many decimal 
places in the multiplicand are used ? 336* Rule for computing interest at any given 
rate? 
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40. What is the interest of $256.84 for 1 yr. 3 m. 15 d. at 

41. What is the interest of 24£ 6 s. 8 d. 1 qr. for 2 yr. 9 m. 
12d.,at5%? An&. 3£78. 8d.3qr. 

42. What is the interest of 150 £ 10 s. for 2 yr. 4 m. 6 d., 

at 4i % ? 

S37« To find the amount of any sum at any rate for 
any time : 

Bt^LE. First find the interest by the preceding rides, and to 
the interest ctdd the principal. 

43. What is the amount of $325.75 for 1 yr. 4 m. 24 d., at 6 ^ ? 

opnunoN. 

$3 2 5.75, Principal. 

.08 4 = Int. of $1 for 1 yr. 4m. 24d. 

130300 
260600 



$ 2 7.3 6 3 = Int. of Principal. 
$ 3 2 5.7 5 = Principal. 



3 5 3.1 1 3 = Amount, Ans. 

44 What is Hie amount of $224.48 for 2 yr. 6 m. 15 d.? 

Ans. $258,713. 

45. What is the amount of $48.33 for 1 yr 6 m. ? 

46. What is ihe amount of $365.25 for 1 yr. 3 m. 9 d. ? 

47. What is the amount of $444fi-om July 18, 1861, to Sept. 
4, 1862 ? Ans. 474.044. 

48. What is the amount of $32.25 from Nov. 15, 1860, to 
July 25, 1862, at 7^ % ? 

49. What is the amount of $187.44 from May 25, 1869, to 
April 19, 1871, at 7^ % ? 

Note. The exact interest at 7^ % is 2 cts. a day for every $100. 

50. What is the amount or82£ 1"2 s. 6 d. 3 qr. from TeK'W, 
1860, to Dec. 24, 1862, at 5 % ? 



5KI7. Rule for finding the amount of any Biim for a given time and rate ? How mnoh 
b th» interest of $100, at 7^ % for a day? 

17 
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Partial Payments of Promissory Notes. 

238* A Promissory Note, nsuaUy called a Note, is an 
engagement in writing to pay to the bearer, or to some person 
named or to his order, at a certain time, a specified sum of 
money, for value received. 

Note. The sum specified is called the Principal, or Face of the Note. 
The person who signs the Note is called the Maker or Promisor. The per- 
son to whom or to whose order it is to be paid, is called the Payee or 
Promisee. 

A person writing his name on the back of a Note indorses it, and as 
In^orser, becomes responsible for its payment. If it be indorsed with the 
words " without recourse " written above the name, it is simply transferred. 
The indorser does not, in this case, guarantee its payment. 

A Negotiable Note is one that can be transferred or sold, and in order to 
be negotiable it must be written " to order " or " bearer," 

A JoirU and Severed Note is one signed by more than one person, where 
each signer is responsible "jointly and severally " for its payment. . 

Partial Payments are part payments of Notes or other obliga- 
tions. The sums paid are receipted for by being entered upon 
the back of the Note, and such entries are called Indorsements. 

The following is The United States Rule for casting 
interest on Notes when partial payments have been made. 

Rule. Find the amount of the principal to the time of the 
first payment ; from this amount subtract the first payment, and 
the remainder is a new principal, toith which proceed to the 
time of the second payment, and so on to the time of settlement. 

Exception. If any payment is less than the interest due, cast 
the interest on the same principal up to the first time when the sum 
of the payments shall equal or exceed the interest du^e; then subtract 
the SUM of the payments from the amount of the principal, and 
the remainder is a new principal, with which proceed as before. 

51. $525. Andover, Mass., June 4, 1848. 

For value received, I promise to pay John Davis, or order 
five hundred and twenty-five dollars, on demand, with interest 

Daniel Trustt. 

238. What is a Promissory Note? The Princip*! or Face ? The Maker? The Payee! 
The Indorser? A Negotiable Note? A Joint and Sereral Note? FUtial Payments T 
Indorsements ? Giyethe U. 8. Rule. 
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On this note are the following indorsements : Sept. 9, 1849, 
$114.20; May 15, 1850, $78,285; Aug. 6, 1851, $244,375.; 
what was due Feb. 9, 1853? ^ Ans. $191,003. 



OPISATION. 



1. 

2. 
3. 

4. 



Principal. 

$625. 
460.618 
890.808 
175.162 



Time. 

y. m. d. 
1-8-5 

8-6 

1-2-21 

1-6-8 



Bate for 
Time. 

$.076{ 

.041 

.078^ 

.0905 



Interest. 

$89,818 
18.475 
28.724 
15.851 



Amount. 



52. $346.36. 



Payment. 

$564,818 $114.20 
469.088 78.285 

419.527 244.875 

191.003 Am't due Feb. 9, 1858. 

Boston, March 26, 1860. 



New 
Principal. 

$450,618 

890.808 

176.152 



For value received, we promise to pay Stephen C. Jones, or 
bearer, three hundred forty-six and -^^ dollars, on demand, with 
interest. Bruce & Davis. 

Indorsements : July 20, 1860, $54.75; April 8, 1861, $10; 
Sept. 26, 1861, $5.50 ; Jag. 6, 1862, $150.46 ; what was due 
May 2, 1862? ' ' - 

OPE&ITION. 

$ 3 4 6.3 6 Principal. 

6.5^8 1 Int. frojn Mar. 26, '60, to July 20, '60 ... 3 m. 24 d. 

3 5 2.9 4 1 Amount of Principal to July 20. 
5 4.7 5 1st Payment. 

2 9 8.1 9 1 1st Remainder, forming the 2d Principal. 
2 6.1 4 1 Int. frpm July 20, '60, to Jan. 6, '62. (The payments 

April 8, '61, and Sept. 26, '61, being less than the interest then 

due.). . . lyr. 5m. 16d. 



3 2 4.3 3 2 Amount of 2d Principal to Jan. 6, 1862. 
1 6 5.9 6 Sum of 2d, 3d, and 4th Payments. 

1 5 8.3 7 2 2d Remainder, formiilg the 3d Principal. 

3.0 6 2 Int. from Jan. 6,'62, to May 2, '62 ... 3 m. 26 d. 

$161,43 4 Amount due May 2, 1862, Ans. 

53. $486.96. Andover, May 12, 1860. 

For value received, we, jointly and severally, promise to pay 
Abel Stevens, or order, four hundred eighty-six dollars and 
ninety-six cents, on demand, with interest. James Carter. 

John Davis. 

Indorsements : Jan. 24, 1861, $154.87 ; Dec. 6, .1861, 
$75.18; Aug. 18, 1862, $124.87 ; Dec 6, 1862, $100; what 
is due April 24, 1863 ? Ans. $88,531. 
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54. $167.42. Providence, April 15, 1858. 
For value received, I promise to pay A. B., or order, one 

hundred sizty-seven and -f^ dollars, in six months from date, 
witl^ interest. C. D. 

Indorsemjents : May 21, 1859, $42.18; July 17, 1860, 
$6.25; Sept 9,1860, $48.16; Jan. 27, 1861, $27.47; what 
was due April 15, 1862 ? Ans. $72,072. 

55. $472.76. New Fork, June 4, 1860. 
For value received of Walter Willis, I promise to pay him, 

or his order, four hundred seventy-two dollars and seventy-six 
cents, in six months from date, with interest at 7 per cent, after- 
wards. Samuel Johnson. 

Indorsements : April 10, 1861, $125.843 ; Nov. 28, 1861. 
$133.724 ; April 15, 1862, $223.081 ; what was due Nov. 13, 
1862? Ans. $24.97. 

2SI99 The following is a common rule when settlement is 
made within a year after interest commences. 

Rule. 1. Mnd the amount of the principal from ike time 
when interest commenced to the time of settlement. 

2. Find the interest of each payment from the time of payment 
to the time of settlement. 

3. Subtract the sum of the payments with their interest from 
the amount of the principal 

57. $387.75. Burlington, Vt., May 15, 1861. 
For value received, I promise to pay to Samuel Adams, on 

demand, three hundred eighty-seven and -^^ dollars, with inter- 
est from date. Henry Phillips. 

Indorsements: July 21, 1861, $75; Oct 10, 1861, $125 ; 
Feb. 24, 1862, $50 ; what was due at the time of settlement, 
May 15, 1862 ? Ans. $152,186. 

58. A note of $2500, dated June 4, 1861, has the following 
Indorsements: Sept 4, 1861, $562.50; Dec. 24, 1861, 

$846.37; Feb. 18, 1862, $362.63; what was due May 12, 
1862? Ans. $821,539. 

939« B11I9 when aetttement is nuute within a year. 



INTEBEST. 197 

*l839t The following is The Connecticut Rule: 

1. When payments are made one year or more from ike time 
from which the interest is reckoned, or when any payment is less 
than the interest then due, the work of computing the interest is 
performed according to The United States Rule. 

2. When payments exceeding the interest then due, are made 
within a year from the time from which the interest is reckoned, 
the amount of the principal must he found for aJuU year, and 
the amount of the payment from the time of payment to the end 
ofsuchfuU year, and this, deducted from the amount of the prin-- 
cipal previously obtained, will form the new principal 

8. If the year extends beyond the time of settlement, interest on 
the payment is computed to the time of settlement. 

*58. $975.00. New Haven, January 3, 1863. 

For value received, I promise to pay John Sherman, or order, 
nine hundred and seventy-five dollars, on demand, with interest. 

Richard Thorpe. 

Indorsements: March 5, 1864, $150: July 6, 1864^ 
$225.75 ; July 1, 1866, $25; what was due on settlement, Oct. 
31, 1866? 

opuAnoir. 

$975.00 Principal. 

68.575 Interest to March 5, 1864. 

1 4 3.5 7 5 Amount of Principal to March 5, 1864. 
150.00 1st Payment 



893.575 2d Principal. 
5 3.6 1 4 Interest for 1 year from March 5, 1864. 



947.1 89 Amount of 2d Principal from March 5, 1864. 
225.75 2d Payment. 

8.9 9 2 Int. on 2d Payment to March 5, 1865. 
234.742 Amount of 2d Payment to March 5, 1865. 



712.447 2d Remainder for 3d Principal. 
70.772 Interest to time of settlement, Oct 31, 1866. 



783.219 Amount " " « « " «< 

25.000 3d Payment, less than the Interest then due. 



$758.2 1 9 Due on settlement, Oct 31, 1866, Ans. 

17* 
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j$40. Many business men, in computing the interest on 
notes, adopt the following 

Rule. Fin I the interest of the principal for a year ; also oj 
each payment tnade during the year from the time of payment to 
the end of the year. Then stibtract the sum of the payments, 
together with their interest, from the amount of the principal, and 
the remainder is a new principal, with which proceed for another 
year, and so on to the time of settlement. 

59. A note of $1500, dated July 25, 1859, has the foUowmg 

Indorsements : Sept. 13, 1859, $100 ; Jan. 25, 1860, $300 ; 
Sept. 19, 1860, $250; Dec. 25, 1860, $225; Aug. 13, 1861, 
300 ; what was due June 13, 1862? 

SOLUTION. 

Amount of Principal to July 25, '60, 1 yr., '$1590. 

1st Payment, $100. 

Int. of 1st Pay't to July 25, '60, 10 m. 12 d., 5.20 

2d Payment, 300. 

Int. of 2d Payment to July 25, '60, 6 m., 9. 

Sum of Ist and 2d Pay'ts, with Int., ' 4 1 4.2 

1st Remainder or 2d Principal, 1 1 7 5.8 

Int. of 2d Principal to July 25, '61, 1 yr., 7 0.5 48 

Amount of 2d Principal to July 25, '61, 124 6.3 48 

3d Payment, $ 2 5 0. 

Int. of 3d Pay't to July 25, '61, 10 m., 6 d., 1 2.7 5 

4th Payment, 225. 

Int. of 4th Pay't to July 25, '61, 7 m., 7.8 7 5 

Sum of 3d and 4th Pay'ts, with Int., '- 4 9 5.6 2 5 

2d Remainder or 3d Principal, 7 5 0.7 2 3 

Int. of 3 d Prin. to June 13, '62, 10 m. 18 d., 3 9.7 8 8 

Amount of 3 d Prin. to June 13, 1862, 790.511 

5th Payment, $300. 

Int. of 5th Pay!t to June 13, '62, 10 m., 15. 

5th Payment, with its Interest, 315. 



Sum due at settlement, June 13, '62, Ans., $ 4 7 5.5 1 1 



340. Third rate fat computing iatonsfe on notw ? 
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60. A note of $684, dated May 25, 1859, has the following 

Indorsements: June 1, 1859, $100; July 7, 1860, $100; 
Oct. 13, 1860, $75; Dec. 19, 1860, $50; June 7, 1861, $100; 
Aug. 13, 1861, $40 ; what was due July 15, 1862 ? 

Ans. $302,044. 

Note. There is, perhaps, no other operation in Practical Arithmetic in 
which accountants differ so much as in the mode of computing interest. All 
the methods are based upon the principles developed in the preceding pages, 
and it is believed there is no plan, universally applicable, which is more 
simple than the foregoing. 

The following method of reckoning interest is largely used by business 
men. 

The principal advantage arises from the best divisions of time. Facility 
in this can be easily acquired by practice, and to one having frequent occa- 
sion to compute interest the attainment is of great importance. 

Zii. The interest of $1 for 6 days, at 6 per cent., is 1 mill. 
The interest of $1 for ten times 6 d. = 60 d. = 2 m. is 1 cent. % 
The interest of $1 for ten times 2 m. = 20 m. = 1 yr. 8 m. is 1 dime. 
The interest of $1 for ten times 20m.=l 6yr. 8m. is $1. 
So the interest of $2, $3, or $1000, for the same times, is 2, 3, or 
1000 mills, cents, dimes, or dollars. Thus wc see that any num- 
ber of dollars expresses its own interest in mills, cents, dimes, or 
dollars for the above-mentioned times, and hence, to know the 
interest, it is only necessary to determine the place of the decimal 
point 

61. What is the interest of $324 for 93 days? 

OPKRATIOIC. 

$3.2 4 = Int. for 6 d. 
1.6 2 = Int. for 3 d. All like examples can be 

.16 2 = Int. for 3 d. ' solved in a similar manner. 

$5.0 2 2 = Int. for 9"3d;; Ans. H®^^®' 

242. To compute interest at 6 per cent, for months 
and days, 

Rule. Move the decimal point in the principal two places to^ 

5^0. What ofdifferent modes of computing interest? What of the best division of 
time? 341; Any stun of money exprssseci its own interest at six per cent., for what 

It 
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ward the left^ and the result wiU he the interest for two months 
or SIXTY DAYS- Move the point three places toward the left, and 
the resuU will be the interest for six days. Then take such mul- 
tiples and aliquot parts of these residls as the given time may 
require y and the sum of these will be the interest. 

Pkoof. Divide the computed interest by the interest of the 
principal for one month, and the quotient should he the number of 
months expressed in the example ; or, divide by the interest for 
one day, and the quotient should be the number of days, 

NoTB 1. This is the most simple mode of proof, and applies to all 
rules for computing interest The Probiems in Interest^ page 203, furnish 
other methods of proof. 

Note 2. In computing interest it is customary to consider 30 days a 
month and 12 months a year, and .*. the computed interest for 12 times 30 
days, or 360 days (i. e. ^or ||^ = ^j of a year), is truly the interest for a 
whole year. Thus, the computed interest for any number of days is -^ too 
Jarge and it must .*. be diminished by -^ of itself to find the true interest. 
As interest is usually computed for months and days the difference is slight, 
and, in course of business, is seldom considered ; but in England, and in 
dealing with the United States Government, it is customary to compute true 
interest. 

62. What is the interest of $720 for 7 months and 3 days ? 

$ 7.2 = Int. for 2 m. 

2 1.6 = Int. for 6 m. =3 times 2 m. 
3.6 = Int. for 1 m. = J of 2 m. 
.3 6 = Int. for 3d. = J of 6 d. 

$ 2 5.5 6 = Int. for 7 m. 3 d., Ans. 

PsoOF. The interest of the principal for 1 month is $3.60, 
and the Ans. to the example is $25.56 ; .% the time in months 
is $25.5 6 -7* $3. 60= 7. 1 m.= 7 m. 3d., the time given in the 
example. 

63. What is the interest of $1260 for 75 days? 

$12.60 = Intfor 60d. 

3.1 5 = Int. for 1 5 d. = J of 6 d. 

$T5 JT = Int. for 7 5d., Ans. 

d42. SalelbrooinpatSngint«iie8tlbrmODtbsaiid<lajB,at6perMOt.r Piooft Kotoil 
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IS43* Three days is -j^ of a month, •*. -^ of the interest of 
$1, or any other sum, for 1 month, is the interest of the same 
sum for 3 days. In like manner, -j^^ of the interest of any sum 
for any number of months is the interest of the same sum for 
three times as many days. 

64. What is the interest of $765 for 2 m. 6 d. ? 

OPERATION. 

$ 7.6 5 = Int. for 2 m., i. e., for 6 d. 
.765 = Int. for tV of 60 d., i. e., 6d. 

$8.41 5 = Int. for. 6 6 d., Ana. 

65. What is the interest of $845 for 6 days ? 

845 mills = $.845, Ans. 

66. What is the interest of $845 for 2 months ? 

845 cents = $8.45, Ans. 

67. What is the interest of $845 for 1 yr. 8 m.? 

Ten times 845 cents = $84.50, Ans. 

68. What is ihe interest of $845 for 16§ yr. ? 

Ten times $84.50= $845, Ans. 

Note. The papil will observe that merely changing the position of 
the decimal point, as in the four preceding examples, gives the interest of 
any sum for 6 days, for 2 months, for 1 year and 8 months, or for 16f 
years. 

69. What is the interest of $845 for 1 yr. 10 m. 6 d. ? 

OPKBATIOir. 

$ 8 4.5 = Int. for 1 yr. 8 m., i. e., for 2 m. 
8.4 5 = Int. for ^^ of 2 m., i. e., 2 m. 

.845 = Int* for -^ of 2 m., i. e., 6 d. 

$ 9 3.7 9 5 = Int. for 2 2m.6d.,An8. 

70. What is the interest of $348 for 22 days ? 

3 ) $ 3.4 8 = Int. for 6 days. 

1.1 6 = Int. for 2^ days. 
.11 6 = Int. for 2 days. 

$ 1.2 7 6 = Int forT2 days, Ans. 

d43. One tenth of the interest of any sum for anj number of months, is the interest 
^tbe same sum for how many days ? Rule for determining the interest of apy sum for 
6day»r 7or2monthsT Forlyr.Sm.? For 16yr.8m.t 
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71. What is the interest of $412 for 5 m.? Aas. $10.30. 

72. What is the interest of $42 for 2 m. 22 d. ? Ans. $.574. 

73. What is the interest of $54 for 22 d. ? Ans. $.198. 

74. What is the interest of $2148 for 3 m. 10 d. ? 

75. What is the interest of $75 for 1 yr. 10 m. 6 d. ? 

76. What is the interest of $173 for 1 yr. 8 m.? 

IS44. In some States interest is allowed on the annual in- 
terest of the principal which is due and unpaid, if the note is 
written " with interest annually." Such examples may be solved 
by computing interest on the principal for the whole time and on 
each yearns interest for the time it is due and unpaid; but the fol- 
lowing brief practical mode of computing "annual interest" will 
be of service to the business man. 

Rule. Find the interest on the principal for the given num' 
her o/" ENTIRE YEARS ; on this interest Jind the interest for half 
of the gears less one, and the months and dags; and this latter in^ 
terest is the excess op annual over simple iNTEREST/or the 
given time. To this excess add the interest on the principal for the 
whole time, and the sum is the annual interest for the given time. 

77. What is the annual interest of $800 for 5 years ? 

$ 8 0, Principal. 

.3 0= Simple Int. of $1 for 5 years. 

2 4 0.0 0= Simple Int. of $800 for 5 years. 5 __ j 

.12 = Simple Int. of $1 for 2 yr. i. e., for = 2 yr. 
— ^ 

2 8.8 0= Excess of annual over simple Int. of $800 for 5 yr. 
2 4 = Simple Int of the principal, as above. 



$ 2 6 8.8 0= Annual Int of $800 for 5 yr., Ans. 

78. What is the annual interest of $600 for 6 yr. 4 m. 18 d. ? 

Solution. The interest of $600 for 6 years is $216; the 
interestof $216for Jof (6 — 1) yr., increased by the months and 
days, viz. 2iyr. 4 m. 18 d., or 2yr. 10 m. 18d. is $37,368, and 
this is the excess of the annual over the simple interest of $600 
for 6yr. 4 m. 18 d. To this add the inlerest of $600 for 6yr. 
4m. I8d., viz. $229.80, and we have $267,168, the annual int. 

944. BalelbroomputinganniialintenBt? Bxplain Bx. 77. Bx. 78- 
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' 79. What is ihe anntial interest of $462.84 for 7 jr. 8 m. 6 d. ? 

Ans. $256.33. 

80. What is the excess of annual over simple interest of $250 
for 5 yr. 7 m. 24 d. ? ^ Ans. $11,925. 

81. What is the amount of $325, at annual interest for 8 yr. 
6 m. 15 d. ? Ans. $529,393. 

82. What is the amount of $4692.80, at annual interest for 9 
vr. 4 m. 24 d. ? 

m 

Problems in Interest. 

I345t In every example in interest there are four elements 
or particulars which claim special attention, viz. Principal^ RcUej 
Time, and LUerest, any three of Tdiich being given, the other can 
be found. 

To find the Interest when the Principal, Bate, and Time are 
given, has, thus far, been the object of our discussion. 

The other branches of the subject give rise to the following 
problems : 

04^ Pboblem 1. Principal, Interest, and Time 
given, to find the Rate. 

Ex. 1. At what rate per cent, must $$00 be put on interest 
to gain $18 in 2 years ? 

Analysis. $300, at 1 per cent, will gain $6 in 2 years ; 
.'., to gain $18, the rate must be the quotient of $18 -5- $6 == 3. 
Hence, 

Rule. Divide the given interest hy the interest of the princi' 
pal, for ihe given time, at 1 per cent and the quotient toill be the 
rate. 

2. At what rate per cent, must $142 be put on interest to^ 
gain $21.30 in 3 years? Ans. 5. 

3. If $36 gain $7.56 in 3 years, what is the rate per cent. ? , 

4. If $300 gain $43.80 in 2 yr., what is the rate per cent. ? 



249. How many partleulan claim attmition in an example in interest? Wliai 
an th^ ? How many of them are given? 346. Ob^ts of Piob. 1? Bale T 
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247. Pboblem 2. Principal, Interest, and Rate* 
given, to find the Time. 

Ex. 1. For what time must $200 he on interest at 6 ^ to 
gain $36 ? 

Analysis. $200 in 1 year, at 6 per cent., will gain $12 ; .•., 
to gain $36, the time in years must be the quotient of $36 -5- $12 
= 3. Hence, 

Rule. Divide the given interest hy the interest of the princi* 
pal for one year at the given rate, and the quotient will, be the time. 

2. How long must $254^ be on interest at 5 ^ to gain j 
$44.45 ? \ Ans. 3.5 yr. = 3 yr. 6 m. ( 

3. How long must $75 be on interest at 8 % to gain $15.80 ? 

Ans. 2. 63 J yr. = 2 yr. 7 m. 18 d. 

4. How long must $200 be on interest at 6 ^ to amount 
to $236 ? Ans. 3 years. 

5. For what time must $72 be put to interest at 8 J 5;^ to 1 
amount to $87.30 ? 

6. For what time must $1000 be put to interest at 9 ^ to 
gain $247.50 ? 

7. How long must $100 be on interest at 5 % to gain $100 ? 

Ans. 20 years. 

Note. $100 in 1 year, at 5 % will gain $5 ; .*., to gain $100, the time 
in years must be the quotient of $100 -J- $5 = 20 j i e., 

To find the time in which any sum will double itself, at any 
rate per cent., divide 100 hy the rate, and the quotient will he the 
time in years* 

8. In how many years will $50 amount to $100, it being on 
interest ai S ^0^ Ans. 12 yr. 6 m. 

9. How long will it take any sum of money to double itself 
on interest at 6 % ? 

10. In what time will a sum of money triple itself on interest 
at 5 % ? 

0^^^^  ■■■»   ■■■»■■■■■■■■■»■■  !■■■■■■ .^1  

347. Prob. 2? Rule? Bale for finding the time in which any principal will 
doable at any rate per cent ? 
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SIS. Pboblem 3. Interest, Time, and Rate given, to 
find the Principal. 

£x. 1. What principal^ at 6 %, will gain $18 in 1 yr. 6 m.? 

Analysis. $1, in 1 yr. 6 m., at 6 per cent, will gain 9 cts., 
i. 6., $.09; .'. the principal must be the quotient of $18-5- .09 = 
$200. Hence, 

Rule. Divide the given interest by the interest of %\ for 
the giveti rate and time, arid the quotient wiU he the principal. 

2. What principal, at 6 ^, will gain $13 in 8 months? 

Ans. $325. 

3. What principal, on interest at 8 % per annum, will gain 
$150 semi-annually? 

4. B endowed a professorship with a salary of $2000 per 
annum ; what sum did he invest at 6 ^ ? 

(a) To the preceding we may add , 

Problem 4. Amount, Rate, and Time given, to find 
the Principal. 

Ex. 1. What principal, at 5 ^, will amount to $110 in 2 
years? 

Analysis. $1 in 2 years, at 5 per cent, amounts to $1.10; 
.-. the principal must be the quotient of $110-5-1.10= $100. 
Hence, 

Rule. Divide the given amount hy the amount of $1 for the 
given rate and time^ and the quotient unll he the principaL 

2. What principal, at 6 %, will amount to $130.39 in 8 
months? ' Ans. $125,375. 

3. What principal, at 8 %, for 3 years, will amount to 
$74.40?' 

4. What is the interest of that sum for 2 yr. 6 m., at 8 %, 
which will, at the given rate and time, amount to $240 ? i 



348. ObJectofPxob. 8? Bole? Pn>b.4' Sale? 
18 
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COMPOUND INTEREST. 

JSi9. Compound Interest is interest on both principal 
and interest, the latter not being paid when it becomes due. 

The principal may be increased by adding the interest to it 
annually, semi-annually, quarterly, etc., according to agreement, 
and the creditor may receive compound interest without being 
liable to the charge of usury (Art. 231), though he cannot legally 
collect it if the debtor refuses to pay. 

850i To calculate Compound Interest : 

Rule. Make the amount for the first year or specijted 
time the principal ybr the second; the amount for Me second 
the principal for the third ; and so on. From the last amount 
subtract the first principal, and the remainder is the com-* 
pound interest, 

Ex. 1. What is the compound interest on $100 for 3 yr. 3 m., 
at 6 ^ per annum ? 

OPXRAnON. 

$100. 1st Principal. 

$100 X.0 6= 6^ Interest for 1st year. 

10 6. 1st Am't or 2d Prin. 

$10 6 X.0 6= 6.3 6 Interest for 2d year. 

1 1 2.3 6 2d Am't or 3d Prin. 

$ 1 1 2.3 6 X-0 6 = 6,7 4 1 6 Interest for 3d year. 

1 1 9.1 1 6 3d Am't or 4th Prin. 
$ 1 1 9.1 1 6X.0 15= 1.7 8 65 2 4 Interest for 3 months. 

1 2 0.8 8 8 1 2 4 4th or last amount. 
10 0. 1st Principal. 

$ 2 0.8 8 8 1 2 4 Com. Int. for 3 yr. 3 m. 

NoTB 1. Find the canount for the years as though there were no months 
in the given time, and this amount is the principal for the remaining monlha. 



349. ComponDd Intnmt, ^rhat la it ? How often may th« interest be compounded? 
May the creditor receive compound interest if the debtor chooses to pay ? Can he eoUeet^ 
Itifthe debtorreflises to pay? 350. Rule for computing compound iutezest? Bok 
when tiiere are month* and di^s In the given time? 
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2. What is the compound interest on $200 for 2 jr. 8 m., at 
4 % per annum ? Ans. $22,089. 

3. What is the compound interest on $500 for 3 years, at 7 
%? Ans. $112.5215. 

4. What is the amount of $5000 at compound interest, for 
4yr. 10m. 12d.? Ans. $6640.629. 

5. What is the amount of $3000 at compound interest for 
2 yr. 6 m. 1 8 d. ? Ans. $3482.036. 

6. What is the compound interest of $10000 for 2yr. 6 m. 
18d., at 6 % ? Ans. $1606.788. 

7. What is the compound interest of $10000 for 2yr. 6nL 
18 d., at 4 % ? Ans. $1053.952. 

8. What is the compound interest of $10000 for 2 yr. 6 m. 
18 d., at 8 % ? Ans. $2177.216. 

Note 2. Four per cent of any number is |, and 8 % is | of 6 % of the 

same number, but the compound interest of any sum of money at 4 % is leu 
than } of the compound interest of the same sum for the same time at 6 %, 
and the compound interest at 8 % is more than |^ of the compound interest 
at 6 %f as may be seen by examples 6, 7, and 8. 

The compound interest at 4 % is less than half the compound interest of 
the same sum at 8 %, because the base of percentage, (i. e. the principal,) 
after the 1st year, is less in computing interest at 4 per cent, than in com- 
puting it at 8 %; thus, in computing interest at 4 and 8 % the 1st year 
the base is the samef and one interest is just half of the other; but the 2d year 
one base is $104 and the other $108 ; .*. the interest at 4 % is less than half 
of that atS%. 

9. What is the amount of $250 tor 2yr. 6 m., at 3 % for 
each 6 m., compounding the interest semi-annually ? 

Ans. $289,818. 

10. What is the interest of $36 for 1 yr. 9 m., at 2 % per 
quarter, compounding the interest quarterly? 

Ans. $5,352. 

11. What is the compound interest of $864.75 for 3yr. 8 m. 
15 d., at 6 % ? Ans. $208,953. 

12. What is the compound interest of $327.54 for 4yr. 4 m. 
Bd.? 

djSO* ItoonpoimdinttMiftatA^liftlfM mnehMaka^? WbyT 
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851, Compound interest may be calculated more ex- 
peditiously by means of the following 



TABLE, 

Showing the Amount qf$\,£\, etc., interest compounded annually at 4, 5, 6, 7, 

and 8 per cent., from 1 to 20 years. 



Yr. 



I 
2 
3 

4 
5 
6 
7 
8 
9 

io 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



4 per Cent. 



1.040000 

1.081600 

1.124864 

1.169859— 

1.216653— 

1.265319+ 

1.315932— 

1.368569+ 

1.423312— 

1.480244+ 

1.539454+ 

1.601032+ 

1.665074— 

1.731676+ 

1.800944— 

1. 872981- - 

1. 947900- - 

2.025817— 

2.106849- - 

2.191 123- - 



5 per Cent. 



1.050000 

1.102500 

1.157625 

1.215506+ 

1.276282— 

1.340096— 

1.407100+ 

1.4774554- 

1.551328-}- 
1.628895— 
1.710339+ 
1.795856-1- 
1.8856494- 
1.979932— 
2.078928+ 
2.18287.5- 
2.292018- - 
2.40661 9-- 
2.526950- - 
2.653298— 



6 per Cent. 



1.060000 

1.123600 

1.191016 

1.262477— 

1.338226— 

1 418519+ 

1.5036304- 

1.5938484- 

1.689479— 

1.790848— 

1.898299— 

2.012196+ 

2.132928-1- 

2.260904— 

2.396558+ 

2.540352— 

2.692773— 

2.854339+ 

3.025600— 

3.207135+ 



7 per Cent. 



1 070000 
1.144900 
1.225043 
1.310796+ 
1.402552— 
1. 500730- - 
1. 605781 - - 
1.718186-- 
1. 838459- - 
1.967151-- 
2.104852— 
2.252192— 
2.409845+ 
2.578.534-j- 
2.759032— 
2.952164— 
3.158815+ 
3.379932-f- 
3.616528— 
3.869684+ 



8 percent. 



1.080000 
1.166400 
1.259712 
1.360489— 
1.469328- - 
1.586874- - 
1. 7 13824- - 
1. 850930- - 
1.999005— 
2.158925— 
2.331639- 
2.518170+ 
2.719624— 
2.937194— 
3.172169+ 
3.425943— 
3.700018- - 
3.996019-- 
4.315701- - 
4.660957-- 



I 



Yr. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

JO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



NoTB. The tnferesf is $1, £1, etc., less than the amount in the above table. 



13. What is the compound interest on $600 for 20 yr. ? 

$ 2.2 7 1 3 5 = Int. of $1 for 20 yr. taken from the Table 
600 

132 4.2 8 100 0=Int. of $600 for 20 yr., Ans. 

14. What is the compound interest on $30 for 5 yr. 6 m.? 

$ 1.3 3 8 2 2 6 = Amount of $1 for 5 yr. 
.0 3 =Int. of $1 for 6 m. 

.0 4014678 

.338226 =Int. of $1 for 5 yr. 

$ .3 7837278 = Int. of $1 for 5 yr. 6 m. 

30 



$ 1 1.3 5 1 1 8 3 40=lQt. of $30 for 5yr. 6m., Ans. 
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15. What is the amount of $50, at 7% per annum, for 15 yr. 
at compound interest ? 

$2.759032 = Amount of $1 for 15 yr. 

50 

$ 137.951600 = Amount of $50 for 15 yr., Ans. 

16. What is the amount of $350.50, at 8 % compound inter- 
est, for 18 years ? 

17. What is the compound interest of $75 for 20 years, at 

18. What is the interest of $500 for 9 yr. 6 m., at 4 % for 
each 6 months, compounding the interest semi-annually? 

Ans. $553,425. 

19. What is the amount of $100 at compound interest for 40 
years, at 7 ^ per annum? Ans. $1497.445. 

20. What is the amount of $100 at compound interest for 30 
years, at 6 ^ per annum ? 

♦DISCOUNT. 

262» Discount is an abatement or deduction made for the 
payment of a debt before it is due. 

The PRESENT WORTH of a debt, payable at a future time with- 
out interest, is, evidently, a sum which, put at legal interest, will 
amount to the debt at the time of its becoming due. 

The debt, then, is an amount, the present worth is the princi' 
pal, and the discount is the interest of this principal. Hence, 

253. The rule for finding the present worth is that 
given in Prob. 4, Art. 248, viz. : 

Divide the given sum by the amount of $1 for the given rate 
and time. 

The DISCOUNT is found by subtracting the present worth from 
the face of the debt, 

* Optional. 



259. What la Ducount ? Present Worth ? The debt Is the same as what in Art. 218 ? 

Present Worth ? Discount? !253. Rule for finding ppeseot worth? Dboonnt? S» 
plain Bx. 1. 

18* 
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Ex. 1. What is the present worth of $37.44, due in 8 months ? 
What the discount ? 

OPERATION. 

Amount of $1 for 8 m., 1.0 4) 3 7.4 4 (3 6, Present worth. 

312 



$ 3 7.4 4, Given sum, 6 2 4 

3 6.0 0, Present worth, 624 

$ 1.4 4, Discount 

2. What is the present worth of a debt of $100, payable in 
one year, without interest? What the discount ? 

Ans. Present worth, $94.339-|- ; discount, $5.661 — . 

8. What is the present worth qf $1319.29, due in-2 yr. 11m.? 

Ans. $1122.80. 

4. What is the present worth of $141.50, due in 1 yr. 3 m. 
15 d. ? Ans. $131.32+. 

5. What is the present worth of $346.87, due in 2 yr. 4 m. 
12 d.? Ans. $303.74—. 

6. What is the discount on $456.25, due in 9 m. 12 d. ? 

Ans. $20.48. 

7. What is the present worth of $490.50, due in 1 yr. 6m. ? 
What the discount ? 

8. What is the discount on $315, due in 1 year, at 5 % ? 

9. I have a note for $1000, payable May 1, 1863 ; what dis- 
count shall I make for payment to-day, Aug. 19, 1862, money 
bearing interest at 10 % per annum ? Ans. $65.42. 

Note. The interest on the present worth equals the discount on the 
debt. 

• 

10. What is the interest for 6 months on the presentworth of 
a note for $350, due 6 months hence? Ans. $10.19. 

11. What is the interest for a year on the present worth of a 
note for $756, due 1 year hence? 

12. I have a note for $436, payable June 21, 1863 ; what is 
the worth of the note to-day. May 12, 1863, money being worth 
8 % per annum ? 

13. What is the discount on $896, due in 1 yr. 8 m. ? 

14. What is the present worth of $475, due in 2 yr. 4 m. 12d. ? 
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BANKING AND BANK DISCOUNT. 

S53 a. A Bank is an institution, incorporated by law, for 
the safe keeping and loaning of money, dealing in exchange, 
furnishing a currency for circulation, etc. 

The charter incorporating a bank, defines its privileges and 
limits its powers. 

The Capital Stock of a bank is the money paid into the 
bank by the stockholders, as a basis of business. 

NoTB I. Banks are of three kinds, viz. : Banks of Deposit, Banks of 
Discount, and Banks of CircukUion. 

A Bank of Deposit receives and takes care of money, subject to the order 
of the depositor. 

A Bank of Discount loans money upon notes, drafts, and other securities. 

A Bank of Circulation issues its own bills or notes, which are usually re- 
deemable in coin at the bank which issues them, and, because redeemable in 
coin, th^ pass as money in business transactions. 

Banks in this country usually combine the threefold office of deposit, dis- 
count, and circulation: 

Note 2. The affairs of a bank are controlled by a Board of Directors, 
chosen annually by the stockholders from among themselves. 

The President and Cashier^ appointed by the Directors, superintend the 
business of a bank and sign all bills which it issues. 

A Bank Check is an order for money, drawn on the bank. 
The face of a note is the sum for which it is written. 
The maturity of a note is the day when it becomes due. 

In most of the states a note is not UgaUy due until three days 
after the time which the note specifies for its payment. These 
three days are called days of grace. A note matures upon the 
last day of grace. 

Note 3. When a note becomes due on Sunday or a legal holiday, it is 
legally payable on the preceding day. 

233a. What is a Bank? What of its priyilegefi and powers? What is the 
Capital stock of a Bank? Banks are of how many kinds? What? The office of 
each? What of banks in this country? Directors, how chosen? Da ties of Presi- 
dent and Cashier? A Bank Check, what? The fiuse of a note? The matariij? 
What of days of fiacs? When does a note mature? What of Sundays and 
hoHdayi? 
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Note 4. A note made payable in a certain number of days is not dae 
until that number of days and grace expire ; thus a thirty days* note, dated 
Jan. 31, becomes due March 5 (or, in leap-year, March 4), but a note made 
payable in a certain number of months, nominally matures on the same day 
of the month that it is dated, if there are so many days in the month when 
it matures ; or, if there arc not so many days in the month, it matures on 
the last day of the month ; thus, a one month note, dated on the 28 th of Febru- 
aiy, nominally matures March 28, and legally matures March 31 ; but a one 
month note, dated on Jan. 28 (except in leap-year), or on Jan. 29, Jan. 30 
or Jan. 31, nominally matures Feb. 28, and legally March 3. . 

253 b. Interest on money borrowed at a bank is paid when 
the money is borrowed. The interest deducted in advance from 
the face of a note, and retained by the bank as compensation for 
the money borrowed, is called Bank Discount, The money re- 
ceived by the borrower is called the Proceeds or Avails of the 
note, and is equal to the face of the note, less the interest The 
note is said to be discounted. 

To find the bank discount and the proceeds of a note, 
payable at a specified future time, without interest. 

Rule. 1. Find the interest on the fad of the note, at the 
given rate, from the time of discounting to the maturity, and the 
result will he the discount, 

2. Subtract the discount from the face of the note, and the 
remainder wiU he the proceeds or avails. 

Ex. 1. What is the bank discount on a 90 days note for 
$368 ? What are the proceeds ? 

3.6 8 = Interest for 6 days. 

1.8 4 = Interest for 3 days. 

.18 4= Interest for 3 days. 



5.7 4 = Interest for 9 3 days, 1st Ans. 
$368 — $5.7 04 = $36 2.2 96, proceeds, 2d Ans. 

2. I have a 6 months note for $768, dated May 12 ; what will 
be the avaUs if I get it discounted Sept. 3 ? 

953a. A note payable in a number of days, when dae? In a number of 
months, when due? 253 b. Interest paid at bank, when? Money reoeired, oallod 
what? &ule for finding bank discount ? for finding the proceeds of a note ? 
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$ 7.6 8 = Interest for 2 m. 
1.5 3 6 = Interest for 1 2 d. 



$ 9.2 1 6 = Discount. 
$ 7 6 8 — $ 9.2 1 6 = $ 7 5 8.7 8 4, proceeds, Ans. 

Six months and grace from May 12 expire Nov. 15. From 
Sept. 3 to Nov. 15 is 2 m. 12 d., the time for which the note is 
discounted. 

3. What will be the bank discount and what the proceeds on a 
4 months note for $8646? 

4. On a 90 days note for $1842 at 7 % ? 

5. On a 6 months note for $489, at 5 % ? 

6. A 4 months note for $629, dated Feb. 27, was discounted 
Apr. 12 ; what were the proceeds ? 

7. What is the difference between bank discount and true dis- 
count (Art. 252) on an 8 months note for $4600 ? 

Note 1. When a note bearing interest is discounted before its matur- 
ity, the amount of the note at maturity y rather than its facet is the base for 
discounting. 

8. What are the proceeds of a note for $10000, payable in 6 
months and bearing interest, if discounted 2 months before its 
maturity ? 

The amount of $10000 for 6m. 3d. is $10305, and the in- 
terest of $10305 for 2 m. is $103.05, which taken from $10305, 
leaves $10201.95, Ans. 

9. What are the proceeds of a note for $6844, payable in 4 

months and bearing interest, if discounted 1 month after date ? 

Note 2. Business men often deduct more than the legal rate of interest 
for present payment of a bill having a term of credit. 

10. What shall I pay on a 6 months bill of $75, if 5 % be 
deducted for cash ? 

1 1 . What on a bill of $250, if 8 % is deducted ? 

253 c. To find the sum for which a note must be 
written that the proceeds may be a specified sum. 

Ex. 1. For what sum must a 45 days note be written, that 

the proceeds may be $240 ? 

-— ,. .. _ -— * ""^ 

253 b. WhAt is NoUl? Not« 2? 
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The proceeds of $1 for 
S 1.0 45 days and grace, are 
Interest of $1 for 48 days, .0 8 $0,992, and .% the face of 

Proceeds of $1 "7991 ^^ ^o^ most be as many 

^^« A » « « o. A ir dollars as $0,992 is con- 

$240 ^ .992 = $ 2 4 1.93 5, ^^^^ ^^^ ^ jg^o, viz. 

Ans.] $241,935. Hence, 

Rule. Divide the required proceeds hy the proceeds of %\for 
the given rate and timcy and the quotient vnH he the number of 
dollars in the face of the required note, 

2. For what sum must a 3 months note be given, that the pro- 
ceeds may be $300 ? 

3. A farmer sold produce for which he receiyed a 60 days 
note, which he immediately had discounted at the bank. The 
proceeds of the note were $593.70 ^^ what was its £&ce? 

4. A merchant wishes to borrow $1200 at a bank, for 90 days; 

what shall be the face of the note, the rate of interest being 

7 %? 

INSURANCE. 

1^4. Insurance is a contract of indemnity for a stipulated 
amount, against loss from any specified casualty. 

Note. There are different kinds of insurance, as Fire, Marine, Life, and 
Accident Insnrance. 

055. The Premium is the sum paid for the insurance, and 
is usually computed at a certain per cent, on the sum insured. 
The per cent, varies according to the nature, locality, etc, of the 
property, or the age, place of residence, etc, of the person 
insured ; also according to the length of time for which the 
security is given. 

KoTB. Some property is so hazardous, that insurance companies decline 
taking the risk at any per cent. 

256. The Policy is the writing or record of the contract, 
given by the insurer to the insured. The 'policy specifies the. 
nature of the risk, and names the hour when it begins and ends. 

253 e. To find the tkce of a note such that the proceeds shall be a specified 
sam, Rule? 354. What islnsniance? What dUIierent Mods? 955. Premium f 
TToweomputedT Doeitheperoent. Tarj? Why? 350. What U the Policy? What 
HspeeUy? 
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I357» If property is fiilly insured, the owner is tempted to 
destroy the property, and secure its value from the insurance 
company. To prevent such fraud, companies will usually insure 
the property for only about f or f its value, requiring the owner 
to risk the remainder. The same property may be insured at 
several different offices, by consent of the companies insuring 
it, but not so that the whole sum insured at the different offices 
shall exceed that per cent of its value which a single company 
is accustomed to insure. 

858." To calculate the premium on a given sum : 

Rule. Multiply the sum insured hy the rate per cent, tvritten 
decimally. 

Note. The insured usually pays a given sum, say, $1.25, for the policy, 
in addition to the premium of a certain per cent, on the sum insured. 

Ex. 1. What is the cost of insuring $2500 on my house for 
1 year at 2 %, the policy being $1.25 ? 

OPSKATION. 

$ 2 5 X .0 2 = $ 5 0.0 0, Premium. 

1.2 5, Policy. 

$ 5 1.2 5, Ans. 

2. What is the annual premium for insuring a manufacturing 
establishment in the sum of $75000, at 3 % ? Ans. $2250. 

3. In a certain house, the furniture, worth $2400, is insured 
for I its value at 1 J % ; what is the premium ? 

4. The Merrimac Mutual Fire Insurance Company have 
insured $2000 on my house for a period of 5 years, at f of 1 
% ; what is the cost, the policy being $1.25. 

5. I buy a house for $8000, and get it insured for % of its 
value at f of 1 % ; the house being burned, what is my loss ? 
What is the loss of the insurers ? 

Ans. My loss, $2040 ; loss of Co., $5960. 



Wy. Is property usually insand for itg fliU raltw? Why not ? May It be inaoxed 
ainoxe than one offlce? On what conditions ? 258* Bole for compattng piemiomf 
Cos of policy? 
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6. What is the preminm, at 1^ ^, for insuring $75000 on a 
fiteamboat and cargo from Boston to Havre ? 

7. A cotton factory worth $25000, and the machinery and 
stock worth $35000, are insured for ^ their value at 3 ^ ; what 
is the premium ? 

8. What is the annual premium for insuring $6000 for 7 years 
on the life of a man 25 years of age, the rate being .97 of I ^ 
annually ? Ans. $58.20. 

9. What will be the annual premium for insuring $8500 for 
10 years on the life of a man 30 years of age, the premium 
being 1.09 % ? 

STOCKS AND BONDS. 

S59. The Capital or Stock of a Bank, Railroad, Insur- 
ance Company, or other Corporation, is the money or other 
property employed in transacting the business of the Company. 

Government, municipal, railroad and other bonds are written 
obligations to pay a certain siun of money at a given time, with 
interest at stated periods. 

The principal United States Bonds are 5-20*s, which draw 6 % interest 
in gold, and are redeemable after 5 years from date, at the option of the 
government, and are payable in 20 years; and 10-40's, which draw 5 % 
interest in gold and are redeemable after 10 years from date, at the option 
of the government, and are payable in 40 years. 

260. The capital or stock of a company, is usually divided 
into a number of equal parts, called shares^ and the owners of 
the shares are called stockholders. 

IS61. The nominal ov par value of a share of stock is 2k fixed \ 
sum (in most companies $100), but the market value varies 
according to circumstances ; depending on the management and 
prospects of the company and the general prosperity of the 
country. 

Note. In this work, $100 is considered the par value of a share of stock,/ 
unless some other sum is named. 

359. What is the Capital or Stock of a Company? What are bonds? What 
the principal U. S. Bonds ? 260. How is the capital or stock of a company diyid/^ 
361* What is the par Talue of stock ? The market Talue, how does it yaiy ? 



W 
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I262. If a share of stock sells for its nominal yalue, it is 
said to be aP par ; if it sells for more, it is fl^ a premium^ or 
above par ; if it sells for less, it is at a discount, or behw par. 

When it takes more than $100 in paper currency to buy $100 
in gold, gold is said to be at a premium, but as gold is the stan- 
dard of value the paper currency is really at a discount. 

IS63. The interest paid on government bonds, and the profits 
from the business of companies, distributed from time to time 
among the stockholders, are called Dividends, 

The sums of money occasionally required of the stockholden, 
to meet the losses or expenses of the company, are called Assess^ 
ments, 

I364« Assessments, dividends, discounts, and premiums are 
percentages on the par value of the stock as a base. Hence, 

Problem 1. To find an assessment, a dividend, dis- 
count, or premium : 

Rule. Multiply the par value of the stock by the rate per 
^cent.j written decimally. 

Ex. 1. The directors of a manufacturing company, wishing to 
enlarge their works, call for an assessment of 5 per cent, on the 
capital of the company ; what will be the assessment on $15000 
worth of the stock ? 

OPERATION. 

$ 1 5 The operation is the same as for 

.0 5 computing interest for 1 year, at any 

$ 7 5 0.0 0, Ans. g^^®^ '"a^- 

2. The Boston and Maine Railroad Company paid a dividend 
of 4 %, Jan. 1, 1861 ; what was paid on 25 shares of its stock? 

A % on $100 (price of one share) =$4. $4 X 25 representing number of 
ihai??8 = $100. Ans. 

^Oft When is stock at par? Above par? Below par? When Is gold at a preminm ? 
263. What are dividends? Aaseasmenta? 264. Rule for computing dividendti 
I, ete. ? 

10 
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3. What is the discount on $1400 worth of stock which sella 
at 30 % below, par ? Ans. $420. 

4. Suppose the New England Glass Co. Stock sells at an 
advance of 10 ^, what is the premium on 5 shares at $500 
per share ? 

265. Pboblbm 2. To find the market value of stock 
when sold at a premium, or at a discount. 

Ex. 1. What is the market value of $5000 worth of stock, 

at a discount of 5 ^ ? 

Note 1. $5000 in stock at $100 a share (Art. 261, Note) represents 50 
shares. A discount of 5 % makes the market value of each share $95. 
$95X50 = $4750. Ans. 

2. What is the market value of 6 shares of Fitchburg Rail- 
road Stock, at an advance of 2 ^ ? 

NoTB 2. At 2 % advance the market value of each share is $102. $102 
X 6 =$612. Ans. 

Rule. Multiply the market value of one share of the stock hy 
the number of shares. 

3. What shall I receive for 12 shares of the Andover Bank 
Stock at 9 % premium ? Ans. $1308. 

4. What is the market value of 75 shares of Railroad Stock 
at a discount of 85 % ? 

5. What is the premium on 15 Shares of the Western Rail- 
road Stock at 18 % advance. 

To change gold into currency and currency into 
gold. 

1. How much paper currency can be bought for $300 gold, 
when gold is at 125 % ? 

Solution. $1 gold will bny $1.25 currency, and $300 will buy $1.25 X 
300 = $375. Ans. 

2. How much gold will $638.40 in paper currency buy, go^( 
being at 114 % ? Ans. $560.. 

3. If gold is worth 112 J, how much currency will it takeio 
buy $2500 in gold ? Ans. $2812.50. / 

365* Bole for finding the market Talae of stocks 7 
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866. Peoblem 3. To find how many shares of stock 
may be bought for a given sum. 

Ex. 1. How many shares of Railroad Stock may be bought 
for $870, when the market price is 13 % below par ? 
$870 -r- $87, price of one share =10 shares. Ans. 

2. How many shares of the Western Railroad stock may be 
purchased for $575, when it is 15% premium? 

$575 -i- $115, price of one share = 5 shares. Ans. 
Rule. Divide the sum to he expended hy the number repre^ 
senting the market value of one share of the stock, 

3. How many shares of the Exchange Bank Stock, at 25 per 
cent premium, can be bought for $1000 ? Ans. 8.. 

4. How many shares of Mining Stock, at 12 per cent, dis- 
count, may be bought for $2200 ? 



1. If U. S. 5-20*8 are selling at 114J how much will $5000 
in bonds cost? Ans. $5725. 

2. A person invested $13625 in U. S. 10-40'8 at 109, what 
amount in bonds did he receive ? 

3. If the premium on gold is 20^, what is the gold value of 
a dollar in currency ? Ans. $0,833. 

4. Invested $1150 in U. S. 5-20's at 115, and $1150 in Bos- 
ton City 6's at par, interest of latter payable in currency. If 
both are redeemed in ten years, which is the better investment; 
and how much, gold being at an average of 15^ premium until, 
redemption and then at " par " ? Ans. The 2d, by $150. 

Sm Appendix for ftirther dbciusion orOoreminent Securitiefl. 

COMMISSION AND BROKERAGE^ 

I367. Commission or Brokerage is the compensation re- 
ceived hy an agent for transacting certain kinds ofhusiness. 

The agent is variously styled as factor^ hrokery collector, cor- 
respondent, commission merchant, etc. 



368i Rule for finding how many shares of stock may be bought fbr a giTen sam T 
867. What ie ConimiMlon or Brokerage? What is the agent styled ? 
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)368» Commission or Brokerage is a certain percentage on 
the money collected or expended. Hence, 

Problem 1. To compute Commission or Brokerage 
on a given sum : 

Rule. Multiply the given sum hy the rate per cent.^ written 
decimally, and the product wiU he the commission, 

Ex. 1. What shall I pay my agent for selling $4786 worth 
of goods, his commission being 4 % ? 

$ 4 7 8 6 X -0 4= $ 1 9 1.4 4, Ans. 

2. A commission merchant sells farm produce to the amount 
of $1892 ; what is his commission at 2 ^ ? 

3. The taxes in the town of B for 1862, are $15000 ; what 
is the cost of collecting them at ^ of 1 ^ ? Ans. $75. 

4. My agent has lent for me $2124. His commission is ^ of 
1 % ; what shall I pay him ? 

5. My correspondent in Paris has bought for me 6 bales of 
French calico, each bale containing 50 pieces of 30 yds. each, 
at 25 c. per yard. ; what is his commission at ^ ^ ? 

6. My agent in New Orleans has sold for me 400 pairs of 
boots at $1.50, 400 pairs of shoes at 75 c, and 500 pairs do. at 
$1 ; what is his commission at 3 ^, and what shall he remit 
tome? 2d Ans. $1358. 

869. Problem 2. To find the commission or bro* 
kerage, when the agent is to take his pay from the sum 
remitted and invest the balance. 

Ex. 1. Sent my agent in London $5100, out of which he is to 
take a commission, and invest the balance in goods. What sum 
will he invest, his commission being two per cent on the pur- 
chase, and what is his commission ? 

$5100-j-1.0 2 = $500 0, Investment. 
$5100 — $5000 = $100, Commission. 

Since the commission is 2 per cent on the sum expended, the 
agent must have $1.02 for every dollar he pays for goods; .'. he 

3<I8. Role ftx compttting oommiMkn ? 
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can invest as' many dollars as $1.02 is contained times in $5100, 
viz. $5000, and this subtracted from the $5100 gives $100 for 
the commission. Hence, 

HuLE. 1. Divide the given sum hy 1 increased hy the deci- 
mal expressing the rate per cent, of commission^ and the quotient 
will he the sum to he invested, 

2. The sum invested subtracted from the given sum will leave 
the commission. 

2. I intrust $10000 to my factor in New Orleans for the pur- 
chase of cotton. What sum shall he invest after deducting ^ % 
commission for the purchase, and what are his fees ? 

Ans. $9950.25 — , Investment ; $49.75-|-, Commission. 

8. Sent $40100 to a Boston broker for the purchase of bank 
stock. The brokerage is ^ ^o on the purchase ; what does he 
pay for stock, and what is the brokerage ? 

4. Sold a quantity of merchandise for my employer for $5000. 
Also purchased goods for him to a certain amount, and, having 
calculated my commission at 5 ^ on the sale and 3 ^ on the 
purchase, our accounts balanced ; what did I pay for the goods 
bought ? What was my commission on the sale ? On the pur- 
chase? 

TAXES. 

270. .A Tax is a sum of money assessed upon the person, 
the property, or the income of individuals by the authorities of * 
a town, county, state, or other section of a country, or by the 
national government, to defray the expenses of government, to 
construct public works of common utility, etc. 

1371 • A tax on property is assessed at a certain per cent on 
the estimated value of the property. 

The tax on the person^ called the capitation or poU tax, is 
assessed equally upon all individuals liable to pay a poll tax. A 
person so taxed is called a poll. 

369. Rule when the commission is to be taken Arom the sum remitted ? 370. What 
i«ataz? Bj whomaosesaed? For what? 371. How is the tax on property aiseetedf 
Ihetttnpoothepeiiaiyoaltodwhaitr WhatiiapoU? 

19 • 



222 PERCENTAGE. 

fS72» Property is of two kinds, viz. real and personal estate. 

Real Estate consists in immovaMe property ; e. g. landsj 
hausesy mills, etc. 

Persoxal Estate consists in movable property, as money^ 
notes, cattle, tools, hank stocks, railroad stocks, skips, etc. 

I873t An Inventory is a list of articles of property, with 
their estimated value. 

An assessor is an officer appointed to estimate the value of 
property for the purpose of taxation. 

|$74t The method of assessing taxes is not the same in all 
its details in the different States, but the essential principles are. 

In some of the States the tax bill is so made as to show the 
amount of tax upon the real estate and personal property «epa- 
rateltf ; in other States no such distinction is made. 

In many States the rate of taxation on the polls is established 
by law, otherwise it is customary to assess a certain part of the 
tax on the polls, and the balance on the property. 

I375t In Massachusetts, the assessors are required to assess 
upon the polls about one sixth part of the tax to be raised, pro- 
vided the poll tax of one individual for town, county, and state 
purposes, except highway taxes, shall not exceed $2.00 for one 
year. The remainder of the sum to be raised is apportioned 
upon the taxable property of the town, county, or state. Hence, 

To Assess Taxes, 

Rule. Ascertain the number of polls liable to taxation, and 
take an inventory of the taxable property. Multiply the sum 
assessed upon one poll by the number of taxable polls, and subtract 
the product from the sum to be raised. Divide the remainder by 
the taxable property, and the quotient will be the tcac tipon $1. 
Multiply the taxable property of an individual by the number 
expressing the tax upon $1, to the product add his poll tax, and 
the sum wiU be his total tax. 



273. How many kindA of property? What is Real Bstate ? Personal Estate ? 273. 
What is an Inventory ? What is an Assessor ? 274. Are the details of taxation th» 
same in all the states r 279. The rale in Massachusetts? 
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Ex. 1. The town of A is to be taxed $5999. The real estate 
vf the town is valued at $500000 and the personal at $300000. 
There are 666 taxable polls, each of which is assessed $1.50. 
What is the tax of B, whose real estate is valued at $4000 a^d 
his personal property at $8000, and who pays one poll tax. 

$1.50 X 666 = $999, sum assessed on the polls. 

$5999 — 999 = $5000, sum to be assessed on the property. 

$500000 + 300000 = $800000, amount of taxable property. 

$5000 -T- 800000 = 6i mills, tax on $1. 

$4000 -f $8000 = $12000, B's taxable property. 

$12000 X .006^ = $75, tax on B's property. 

$75 -f- $1.50 = $76.50, B's entire tax, Ans. 

NoTB. To save labor (by using smaller numbers), assessors frequently 
take 6 per cent, of the inventory instead of the entire valuation ; but the 
labor may be lessened still more by taking 10 per cent., as in Ex. 2. 

2. The town of F, whose valuation is $356400, has 6 taxable 
inhabitants. A, B, C, D, E, and F, who wish to raise a tax of 
$1800. The taxes of the several inhabitants are for the number 
of polls and the property, as in the following 

INVENTORY. 



XJames. 


Number 
of Polls. 


Real Estate. 


Personal 
Estate. 


Total. 


10 per Cent. 


* 

A 
B 
C 
D 
E 
F 

TotAls, 


3 
2 

1 
3 
3 


$ 

24875 

19462 
28424 
15860 
19933 


$ 

70405 
38460 
47628 
56486 

34867 


95280 
38460 
67090 
84910 
15860 
54800 


S 

9528 
3846 
6709 
8491 
1586 
5480 


12 


108554 


247846 


356400 


35640 



The tax upon each poll being $1.50, what per cent, is levied 
on the property, and what is the tax of A, B, C, D, E, and F ? 



375. Explain Ex. 1. What Is often done by assessors to save labor? What improTe- 
oeiife b snxgested ? What is th9 object of the TabU ? Explain Ex. 2. 
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In calculating a tax list it is most conyenient to form a tcMe 
showing the tax upon $1, $2, $3, etc. in the percentage column, 
and then calculate the taxes of the several inhabitants from tho 
table ; thus, in solving Ex. 2, first find tho tax raised on all 
the polls ($1.50 X 12 = $18), and, having deducted this from 
the total tax, ($1800 — $18=: $1782), divide the remainder 
by the assumed percentage of the taxable property in town 
($1782 -f- 35640 = $.05), to find the tax on $1 in the percent- 
age column. Then form the 

TABLE. 



Prop. 
$ 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$ 


$ 


$ 


$ 


$ 


S 


S 


1 


0.05 


10 


0.50 


100 


5.00 


1000 


50.00 


2 


0.10 


20 


1.00 


200 


10.00 


2000 


100.00 


3 


0.15 


30 


1.50 


300 


15.00 


3000 


150.00 


4 


0.20 


40 


2.00 


400 


20.00 


4000 


200.00 


5 


0.25 


50 


2.50 


500 


25.00 


5000 


250.00 


6 


0.30 


60 


3.00 


600 


30.00 


6000 


300.00 


7 


0.35 


70 


8.50 


700 


35.00 


7000 


350.00 


8 


0.40 


80 


4.00 


800 


40.00 


8000 


400.00 


9 


0.45 


90 


4.50 


900 


45.00 


9000 


450.00 



Now to find A's tax from this table : 



Tax on 


OPERATION. 

$9000 — 


$45 0. 


ii a 


500 — 


2 5. 


u u 


20 — 


1. 


u u 


8 — 


.4 


ti it 


3 polls — 


4.5 



A's total tax= $ 4 8 0.9 



In the same manner, the 
tax of B, C, etc., may be 
found. By the above rea- 
soning the tax is found to 
be 5 per cent, on the per- 
centage column, or J per 
cent, on the entire taxable 
property. 



CUSTOM-HOUSE BUSINESS. 

1876. Customs or Duties are taxes levied by the General 
Government on imported or exported goods, to support the gov- 
ernment and to protect home industry. 

Note. In the United States, duties are levied on imported goods only. 



VfB* What are Customs or Batifos ? 
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277t All goods brought into the United States from foreign 
countries, must be landed at certain places called ports of entry. 

At each port of entry a custom-house is established by govern- 
ment, with officers to compute and collect the duties. 

All duties are regulated by government, and are different at 
different times and in different countries. 

Note. To bring in merchandise secretly and without paying duties is 
tdiXlG^. smuggling J and persons so engaged are liable to punishment if detected. 

278. Tonnage is a tax upon the vessel, without reference 
to its cargo, for the privilege of coming into a port of entry. 
The amount of tonnage depends upon the size of the vessel. 

The income from duties and tonnage is the revemie of the 
government. Occasionally, when the revenue from duties and 
tonnage is insufficient to defray the expenses of government, 
direct taxes are levied, by authority of our national congress, 
upon the person, the property, and the incomes of the inhabitants. 

279. Duties are either ad valorem or specific. 

An Ad valorem Duty is a certain percentage computed on 
the market value of the goods in the country from which they 
are imported. 

A Specific Duty is a certain sum per ton, gallon, yard, etc, 
without regard to the cost of the article. 

IS80. An Invoice is a list of the articles sent to a purchaser 
or agent, with the prices annexed. 

Ad valorem Duties. 

381. Problem 1. To compute ad valorem duties : 

Rule. Multiply the cost of the goods hy the given per cent. 

Ex. 1. What is the duty, at 40 per cent, on 25 cases of French 
broadcloths, invoiced at $30000 ? 

$30000x.4 = $1200 0.0 0, Ans. 

377. Imported goods, where landed ? A custom-house, what ? Smuggling, what? 
978. Tonnage? Oovemment revenue, how obtained? Direct taxes, when levied? 
£79. How many kinds of duties? What? Ad valorem Duties, what? Specific? 280. 
An iBTOico ? 281. Rule for oompvtlna ad valorem duties .* 
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2. What is the duty, at 25 per cent, on 4796 lb. of Russia 
iron, worth 10 c. per lb. ? Ans. $119.90. 

3. What is the duty, at 36 per cent, on an invoice of silks, 
which cost $5765 in Italy ? 

4'. At 33^ per cent, what is the duty on an invoice of Irish 
linen, amounting to $13248 ? 

Specific Duties. 

282, Specific duties are computed only on the actual weight 
or measure of merchandise ; hence certain allowances are made 
before calculating the duties. 

Leakage is an allowance for actual deficiency on liquors in 
casks, paying duty by the gallon. 

Breakage is an allowance of a certain per cent, or for actual 
deficiency on liquors in bottles. 

Draft or Tret is an allowance made in the weight of goods, 
because of waste or refuse matter. 

Tare is an allowance on account of the weight of the box, 
cask, bag, etc., which contains the goods. 

Gross Weight is the weight of the article before any of these 
allowances are made. 

Net Weight is the weight of the merchandise after all the 
allowances are made. Duties are computed on net weight 

Note. The rates of draft, tare, leakage, etc., are regulated by law, and 
are different on different articles and at different times. 

S83, Problem 2. To compute specific duties. 

Ex. 1. What is the duty on 10 casks of molasses, containing 
65 gallons each, at 5 cents per gallon, allowing 2 per cent for 
leakage ? ' 

OPBRATTOTT. 

6 5 X 1 = 6 5 0, No. gal. in 10 casks. 
650X»0 2= 13, Allowance for leakage. 

6 3 7, No. gal. net 
637X-0 5=:3 1.85 ; .-. duty = $ 3 1.8 5, Ans. Hence, 



iM2. Speclficdaties, computed on what? What is leakage? Breakage? Drafter 
Trat? Tare? Gross Weight? Net Weight? 
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Rule. Deduct the legal draft, tare, leakage, ite., from the 
given quantity of merchandise ; then multiply the remainder by 
the duty on each gallon, pound, yard, etc,, and the product will 
be the duty, 

2. What is the duty, at 4 c. per lb., on 500 bags of coffee, 
weighing 200 lb. each, tare 2 per cent. ? 

3. What is the duty, at 6 c. per lb., on 300 boxes of figs, 
weighing 1121b. each, allowing lib. draft and 151b. tare on 
each box ? Ans. $1728. 

4. What is the duty, at 15 c. per lb., on 48 chests of tea, each 
weighing 661b., draft .being 1 lb. per box and tare 4 per cent, on 
the remainder ? 

5. What is the duty, at 5 c. per lb., on 800 bags of coffee, 
weighing 56 lb. each, draft being 1 lb. for each 112 lb. and tare 
5 per cent on the remainder ? 

EXCHANGE. 

d84t ExcHAXGE, in commerce, is a mode of paying debts 
due in distant places by means of drafts or bills of exchange^ 
without the cost or risk of transporting specie. 

^5. A Dbaft or Bill of Exchange is a written order 
or request to one person to pay to another a certain sum of 
money, and charge the same to the account of the person who 
makes the request. 

8S6i The Makeb or Draweb of a draft or bill of ex- 
change is the person who requests another to pay ; the Drawee 
is the person who is requested to pay ; and the Payee is the 
person to whom the drawee is requested to pay the money. 

287t To explain the operation of exchange and show its 
benefits, let us suppose an example : A of Boston owes B of 
London $1000, and C of London owes D of Boston $1000. 
Now A and C can each pay his debt by sending $1000 in gold 

or silver and paying the cost of shipment and insurance ; but 

* - - — — 

383. Rule for computing specific duties? 284. What is exchange? 385* A 
Dxaft or Bill of Exchange 7 386« The Bfaker or Drawer ? Drawee ? Payee ? 
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exchange furnishes a better way. Thus, D of Boston writes a 
request (bill of exchange) to C of London that he would pay A 
of Boston, or his order, $1000. A buys this bill of exchange 
of D and pays him for it in Boston money, indorses the bill and 
sends it to B of London, who presents it to C, and C pays B the 
$1000 in London money ; thus A and C have paid their debts 
and B and D have received their dues without the trouble, cost 
or risk of sending a dollar in money or merchandise across the 
Atlantic ; and besides, there is the same amount of money in both 
London and Boston as there would be if A and C had paid their 
respective debts, by remitting gold. 

S88t Some bills of exchange are made payable at sight; 
i. e. as soon as they are presented to the drawee ; others are 
made payable on a given day or in a specified time, say 30, 60, 
or 90 days after sight. Usually 3 days of grace (Art 253 a) are 
added to the time specified in the bill, but this custom is not 
uniform in all places. 

289t The payee, instead of receiving the money from the 
drawee, may sell the bill to another, and he in turn may sell it 
again, and so on indefinitely. Any person who buys the bill is 
called the Buyer or Remitter. 

The person who owns the bill at any given time is the 
Holder or Possessor. 

The payee and the several buyers, by writing their names 
across the back of the bill, become Indorsers, and responsible 
to the holder for the payment of the bill at maturity, i. e. at the 
time when the bill becomes due. 

IS90f Bills payable in a given time after sight are pre- 
sented to the drawee, and if he agrees to pay, he writes the word 
" Accepted " and his name across the face or on some other part 
of the bill, and returns it to the holder. The drawee is then the 
Accepter, and responsible for the payment of the bill when due. 

287. Explain the operations of Exchange. *ZSS» When are some bills payable? 
Others ? 389. What may the payee do with a bill ? What is the bayer called? The 
owner ? How does the seller of a bill become responsible for the payment of it ! What iii 
the maturity of a bill? ^00. What is it to accept a blU ? 
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S91. K the drawee declines to pay or accept the bill, the 
holder employs an officer called a Public Notary to give notice 
of the refusal to the drawer and each indorser. This notice is 
called a Protest. 

29!S, A bill should be presented for payment during the 
regular business hours of the day on which it matures, and, if the 
accepter fails to make payment, the holder should protest it for 
non-payment by giving the proper notice to the drawer and the 
several indorsers. If this notice is not given in due time the 
indorser s cease to be holden for the payment 

I893t The United States annually export to and import from 
Europe, goods to the value of hundreds of millions of dollars. 
Sometimes the exports exceed the imports, and sometimes the 
reverse. When our exports to a given country, England, e. g., 
exceed our imports from England, the balance of trade is in 
our favor ; England owes us more than we owe England, and 
hence more merchants here wish to sell bills drawn on England, 
for the purpose of collecting their dues in England, than wish to 
buy for the purpose of paying their debts there, and consequent- 
ly, the supply being greater than the demand, bills on England 
will sell at a discount. When the balance of trade is in favor 
of England, our indebtedness is greater than that of England, 
and bills on England will sell at a premium. This change in 
the price of bills is called the Course op Exchange. The 
variation in the price of bills can never be very great, for mer- 
chants will not pay more for premium than the cost of freight 
and insurance to transport specie. 

I394. Bills of exchange, payable after sight, like promissory 
notes, are subject to a discount for the term of credit, the dis- 
count being computed on the face of the bill. 

295. In the United States the exchange value of the poimd 

*291. For what is a bill ;7ro<«5<0<^ ? By whom? How? 292. When should a bill 
be preRented for payment? What is necessary to hold the endorsers? 293. When is 
the balance of trade in ourlkTor? When against us? How does this affect the price of 
bills of exchange ? What is the Course of Exchange ? Why cannot the yariation be great? 
294. Are time bills subject to discount? 295. What Is the exchange yalue of the 

20 



230 

sterling is fixed at the mint Tslne of a sorereign, viz. $4^866^^ 
gold. 

Fomieilj the exdumge Tslne for a pound starfing was $4.44f , and the 
commercial Talne aboat 9% more than the exchange raloe. 

As the present par of exchange is $4.8665, it can be seen at a glance 
whether bills of exchange are at a premium or at a diseoont. 

NoTB. An Kngfah eoin worth 1£ is called a soTereign- 

2M. Pbobleic 1. To find the cost ol a diafi; or biU 
of ^change. 

Ex. 1. $1000. BotUm, June 4, 1872. 

At sight, pay John Jones, or order, one thousand dollars, valae 
receiyed, and charge the same to my aooonnt. A. Ttleb. 

To Messrs. Smith & Dana, > 
Merchants, Chicago, j 

What is the cost of the above draft at 2 ^ diseoont ? 

f 1000 X. 98 = $980. An. ^j^r.^^T^oL"* Lt 
98 cents, i. e. the hiU costs .98 (98 hundredths) of its &ce. 

2. $320. Pittsburg, Aug. 6, 1872. 

Sixty days after sight, pay to S. Day, or bearer, three hun- 
dred and twenty dollars, value received, and charge the same to 
the account of T. Fox & Co. 

To Alfred Steams, > 
New York. f 

What is the cost of this draft at 3 ^ premium ? 

oraaATion. 

$320 

9.6 = premium on $320 at 3 ^. 

3 2 9.6 

3.3 6 = discount on $320 for 60 days and grace. 

$ 3 2 6.2 4 = cost of draft, Ans. 

3. What is the cost of a draft on St. Louis for $8325, at 
2 % discount? 

4 What is the cost of a draft on New York for $7850, ai 
1 ^0 premium ? 
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Note 1. An order payable in the same conntry where it is drawn, is 
called a draft or an inland bill of exchange. An order drawn in one country 
and payable in another, is called a foreign bill of exchange. In making 
foreign bilU it is customary to draw a set of two or more bills of the same 
tenor and date, each containing a clause, in parenthesis, which renders all 
the bills in the set worthless except the one first presented to the drawee. 

These bills are sent in different vessels so that, if one or more of the set 
is delayed or lost on the passage, there may be no unnecessary delay in 
obtaining the money. 

5. 2000£. Boston; May 12, 1873. 
At sight of this first of exchange (second and third unpaid), 

pay to the order of John Flint, in London, two thousand pounds 

sterling, value received, and charge the same to my account. 

David Fay. 

To George Peabody & Co., ) 
Bankers, London, ) 

What is the cost of this bill in United States money, the rate 
of exchange being 4.87 ? 

OPKBATIOZr. 

$4.87 = 1£ 1£ = $4.87 

2000 2000£ = $4.87 X 2000 = $9740 

$9740.00 = 2000£ 

Rule. Multiply the face of the bill by the current rate of ex^ 
change, 

6. Stuart, Field, & Co., of New York, bought of J. & P. 
Smith, a set of exchange payable at sight for 800£, on Bates, 
Baring, & Co., London, at 4.83. What was the cost in U. S. 
gold? What was the cost in currency, gold being at a pre- 
mium of 10% ? 1st Ans. $3864. 

7. I wish to pay a debt of 1200£ in Liverpool. Which can 
I best afford, to buy sovereigns at $4.85 and pay 2 per cent, for 
freight and insurance, or buy a set of exchange at 4.86^ ? 

Ans. I save $98.40 by buying the bills ? 

309. What is a sorereign? 296« Rule for findiog the cost of a bill? What li aa 
UilMMLbOl? AfoKeignbUlT 
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397. Problem 2. To find the face of a bill which a 
given sum ia United States money will buy. 

Ex. 1. When exchange is at 4.85, what is the face of a bill 
on London which I can buy for $4390 ? 

1£ = $4.85, $4390 -5- $4.85 = 967, No. of pounds in fece 
of bill. 

2. My agent in Chicago, bought a draft on New York, at 2 ^ 
premium, for $8160 ; what was the face of the draft? 

$ 1 -|- 2 % = $ 1.0 2, cost of $ 1. 
$8160-^1.0 2 = $800 0. Ans. Hence, 

Rule. Divide the cost of the hiU hy the cost of a hill for $1, 
l£, etCy and the quotient will be the face of the hiU in dollars 
pounds, etc. 

3. A Boston merchant bought a draft on Chicago, at 3 % 
discount, for $5820 ; what was the face of the draft ? 

Ans. $6000. 

4. Bought a set of exchange on London, at 4.87J, for 
$4168.30 ; what debt in London may be paid by this sum ? 

Ans. 855£ 9s. 4d. 

EQUATION OF PAYMENTS. 

398. Equation op Payments is the method of determin- 
ing when several debts due from one person to another, payable 
at different times, may be paid at one time, so that neither party 
may suffer loss. The equated time is the date of payment. 

The time to elapse before a debt becomes due is called the 
term of credit. The average term of credit is the time to elapse 
before the equated time. 

399. Problem 1. To find the equated time when all 
the terms of credit begin at the same date. 

Ex. 1. On the 1st of Jan. A owes B $2, payable in 4 months 



*Z97. Rale for finding the face of a bill? 298. What U Equation of Payments' 
What the equated time ? Term of credit ? Average term of credit ? 
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and $6, payable in 8 months ; what is the average term of credit 
and the equated time of payment ? 

FIRST MKTHOD. 

4X2= 8 

8 X 6 = 48 The privilege of keeping 

^ ^ $2 for 4 m. is the same as 

— the privilege of keeping $1 

7 m., 1st Ans. for 8 m.; so $6 for 8 m. is 

Jan. 1 + 7 m. = Aug. 1, 2d Ans. the same as $1 for 48 m. ; .-., 

for the two debts, A might 
keep $1 for 56 m., but as he has $ 8 to keep, he may retain it 
only J of 56 m., viz. 7 m., and 7 m. from Jan. 1. extend to Aug. 1, 
the equated time. Hence, 

Rule 1. Multiply each deht by the number expressing the time 
to elapse before it becomes due, then divide the sum of the products 
by the sum of the debts, and the quotient is the average term of 
credit. Add the average term of credit to the date of the debts, 
and the result is the equated time. 

Remark. JExpress each time in months, or else each in days. 

SKOOND MBTHOD. 

The interest of $ 2 for 4 m.= 4c, 
•* « $6 " 8m. = 2 4c - 

Sum of debts = $ 8 2 8 c. = total interest. 

Now the question is, in what time will the interest on the sum 
of the debts be the same as the sum of the interests on the several 
debts f This may be found by dividing the total interest by the 
interest on the sum of the debts for 1 month ; thus, interest of 
$8 for 1 m. = 4 c, and 28 c. -f- 4 c = 7, number of months in 
the average term of credit, as by the 1st method. Hence, 

Rule 2. Find the interest on each debt for its term of credit, 
then divide the sum of these interests by the interest on the sum of 
the debts for one month, cmd the quotient will be the average term 
of credit in months. 

Find the equated time as in Rule 1. 

NoTB 1. To find the interest of the sum of the debts for one month, it is 

f ^^■^-^^^^■.^^^^■^^  ^■— — M^^.^ IIIIM. M !■■■■■■■■ Mll-I.lll...  II ■!■ I—MII* >,  —  I 

290. Rule for flndlng arerai^a term of credit? Equated time? Second method I 
Explain Ex. 1 by each method. Second Rule ? What le Note 1 ? 

20» 
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only neoessarj to move the decimal point two places to the left and divide 
by 2 (Art. 241), for the interest for two months is just ,0X of the principal. 

NoTB 2. It is the custom of business men to consider SO -days a month ; 
also, in computing interest, to neglect the cents in the principal if they are 
less than 50, and to add 1 to th^ number of dollars in the principal if the 
cents are fifty or more. 

So the fraction of a day, in equating accounts, is neglected if less than ^, 
and it is counted as 1 if it is ^ or more. 

NoTB 3. Each method above given is much used by accountants in 
averaging accounts, but the second is thought to be the shorter and better 
method. The second only is given in the following problems, but the pupil 
will practice npon either or both, as his teacher may direct 

2. July 6, 1861, 1 owe to John Smith $4550, payable in 4 m., 
$5075 in 8 m., and $3500 in 12m.; what is the average term of 
credit and the equated tinie ? 

Ist Ans. Average term, 7.68 m. = 7 m. 20 d. 
2d Ans. Equated time, Feb. 26, 1862. 

NoTB 4. The decimal of a month may be reduced to days by multiply- 
ing by 30 (Art. 176), or more conveniently by taking 3 days for each tenth 
and 1 day for each 3^ hundredths in the decimal. 

3. $1500, $2100 and $2400 are due in 4, 8, and 12 months, 
respectively ; what is the average term of credit ? 

300. Pboblem 2. To find the equated time when all 
the terms of credit are of equal length, but begin at dif- 
ferent times. 

In solving examples where the terms of credit are equalf it is 
only necessary to find the average date of the debts, and then to 
this date add the term of credit. 

In finding the average date, interest may be computed from 
the date of the first bill, or from any other date; but it is most 
convenie?it to compute the interest from the Jirst of the month in 
which the Jirst bill is bought, because the time for which interest 
is to be computed on the several bills is thereby most easily 
determined, as will be seen by the following examples. 

399. What Is Note 2 ? Note 8 ? Note 4 ? 300. In finding the atenge datt of 
debta, iatexeet may be zeekoned from irttat time ? Ifoet convenient time ? Why T 
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Tlie date from which interest on the several bills is computed, 
is called the Focal Date, or Date of Reference. 

Ex. 1. Required the equated time of paying the following bills 
of goods, each bought on a credit of 6 months. 



m. Mar. 12, 


$300 


$0.6 0, Int. for 12 d. 


Om. '* 18, 


200 


.6 0, « « 18 d. 


1 m. Apr. 6, 


600 


8.6 0, « " Im. 6d. 


4 m. July 24, 


100 


2.40, « « 4m.24d. 


2) 100 


) $1200 


$ 7.2 0, total interest 



Int. on sum of bills for 1 m., $ 6. 
7.2 -5- 6.0 = 1.2 m. = 1 m. 6 d. 

This gives the average date of purchase 1 month and 6 days 

from March 1, viz. April 6. To this add the term of credit, 6 m., 

and we have Oct 6 for the equated time of payment, Ans. 

NoTB. Since the time for which interest is computed includes both tho 
1st day of the month and the day of purchase, so 1 m. and 6 d. from March 1 
is considered as ending on the 6th of April and not on the 7th. • The same 
principle holds in the following examples. 

Explanation. The time for interest on the first bill is 
months and 12 days, the number of days being determined by the 
DATE OF THE BILL. So the time of the second bill is m- 
18 d. ; of the thirds 1 m. 6 d. ; and of the fourth, 4 m. 24 d. The 
number of months may be obtained by counting from the focal 
date (e. g. for i\iQ fourth bUl above, April, May, June, July, i. e. 
1, 2, 3, 4) and, for convenient use, the number of months is set 
at the left of the date of the bills, severally. 

The interest of each bill is computed for its own time and 
written at the right. The aggregate or total interest on the bills 
(in this example, $7.20) is then divided by the interest of the 
sum of the bills for 1 month ($6), as in Ex. 1, Art 299, 2d 
method, to obtain the average date of purchase. Hence, 

Rule. Find the interest on each bill from the first of the 
month in which the first bill was bought to the time of the pur- 
chase of the billsy severally ; divide the sum of these interests by 

300. Focal date, what i» It ? What is the Note ? Explain Ex. 1. Nomber of montha 
how foand ? Whan Mt ? Rule for flnding aTorage date ? Equated tinw ? 
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the interest on the sum of the bills for one month, and the quotient 
will he the number of months from the focal date to the average 
dcUe of purchase. To this average date of purchase add the 
term of credit, and the equated time of payment is found, 

2. Required the equated time of paying the following bills, 
each bought on 8 months' credit ? 



Om. 
Im. 

3 m. 

4 m. 


June 9, 1862, $ 1 8 $ 0.2 7, Int. for 9 d. 
July 15, " 8 4 .6 3 " « Im. 15d. 
Sept. 14, ** 2 40 4.16 « " 3m. 14d. 
Oct. 10, « 9 6 2.0 8 '' " 4m. lOd. 




2)1 0)$ 6 $ 7.1 4, total interest. 




3)7.14 



2.3 8m. = 2m. lid. 
.*. Average date of purchase, Aug. 11, 1862. 

Equated time of payment, Apr. 11, 1863, Ans. 



3. Bought the following bills 
on 6 months' credit : 

May 12, 1862, $400 
June 4, « 150 
Aug. 6, « 80 
Nov. 24, " 170 

What is the average date 
of purchase and equated time 
of payment? 

1st Ans. July 5, 1862 ; 

2d Ans. Jan. 5, 1863. 

5. Bought the following bills 
on 6 months : 



. 4. Bought the following bills 
on 4 months : 

Feb. 17, 1862, $1200 

Mar. 25, « 472 

« 30, « 468 

July 21, « 500 

What is- the average date 
of purchase and equated time 
of payment ? 

1st Ans. Apr. 1, 1862; 
2d Ans. Aug. 1, 1862. 

6. Bought the following bills 
on 6 months : 



Jan. 8, 


$12 


Jan. 8, $4000 


« 24, 


20 


« 24, 1200 


Apr. 18, 


1200 


Apr. 18, 20 


June 6, 


4000 


June 6, 12 


What is the average date 


What is the average date 


of purchase and the equated 


of purchase and the equated 


time? Ist Ana. 


May 24 ; 


time ? 1st Ans. Jan. 12 ; 


2d Ans. 


Nov. 24. 


2d Ans. July 12. 
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Remark. The two foregoing examples, consisting of the 
same bills, with the order of purchase reversed, show very 
clearly that the average date of purchase (and consequently 
the equated time of payment) is greatly changed by buying the 
smaller bills at the earlier or at the later dates. 

301. Pboblem 3. To find the equated time when 

the terms of credit are unequal and begin at different 
time. 

The maturity of a note or bill is the time token it becomes due. 
The process for finding the equated time of payment in this 
Problem is the same as for finding the average date of purchase 
in Problem 2, except that the interest is computed to the maturity 
of the bills severally, rather than to the time of purchase. Hence 
no new rule is needed. 

Ex. 1. Required the equated time of paying the following 
bills of goods ? 

1862. Cr. Bills. Int. 

m. Feb. 12, 4 m. $ 2 $ 4.40 for 4 m. 12d. 

2 m. Apr. 15, 6 m. 40 1 7.0 P " 8 m. 15d. 

4m. June 8, 2 m. 3 00 9.4 " 6 m. 8d. 

2) 1 0) $ 900 $ 3 0.80, total interest 
Int. on sum of bills for 1 m. = $ 4.5 
30.80 -i- 4.50 = 6.84 m. =6 m. 25 d., the time from Feb. 1 to 
the average date of maturity, i. e. to the equated time. Now 6 m. 
25 d. from Feb. 1, 1862, gives Aug. 25, 1862, Ans. 

Explanation. The maturity of the 1st bill is 4 months and 
12 days from Feb. 1 ; the maturity of the 2d bill (found by 
adding its term of credit, 6 m., to the 2 m. 15 d. from the focal 
date, Feb. 1, to the time of purchase, Apr. 15) is 8 m. 15d. ; 
the maturity of the 3d bill, found in like manner, is 6 m. 8 d. 
2. Required the average maturity of the following bills ? 
Jan. 18, 8 m. $2000 

Feb. 21, 6m. 3000 

June 6, 2 m. 600 

300. What ig the Remark? 301. What is the maturity of a note or bill? How 
does Problem 8 dUEsr froifl Problem 2 ? Explain Bz. 1. 



288 PEBCEMTAGE. 

3113. Problem 4. To find the equated time for pay- 
ing the balance of an account which has both debit and 
credit entries. 

Ex. 1. From the accounts of A and B it appears that 



A owes B 


And that B owes A 


$254, due July 18, 


$500, due Aug. 15, 


475, " Sept 6, 


288, « « 30, 


425, « « 18, 


612, « Oct 8, 


46, « Oct 9, 


400, « « 21, 


When shall B pay the balance of $600 ? 




OPIKAnOH. 




A's Debts. 


Int. 


m. July 18, $ 2 5 4 


$0,7 6 2 for 18 d. 


2m. Sept 6, 47 5 


5.2 25 " 2m. 6d. 


2 m. « 18, 42 5 


5.5 25 « 2m. 18d. 


3 m. Oct 9, 4 6 


.7 5 9 « 3m. 9 d. 



Sum of A's debts = $ 1 200 $ 1 2.2 7 1, Totol interest 

on A's debts from the focal date, July 1, to maturity, i. e. the in« 
terest that B would gain if A paid the sum of his debts, $1200, 
on the 1st of July. 









B's Debts. 


Int. 


Im. 


Aug. 


15, 


$500 


$ 3.7 5 for 1 m. 15 d. 


1 m. 


(C 


30, 


288 


2.8 8 « 2 m. 


3 m. 


Oct 


3, 


612 


9.48 6 « 3m. 8d. 


3 m. 


u 


21, 


400 


7.4 « 3 m. 21d. 



Sum of B's debts = $1800 $ 2 3.5 1 6, Total interest 

on B's debts from the focal date, July 1, to maturity, i. e. the 
interest A would gain if B paid the sum of his debts, July 1. 

From the above it appears that if each party paid his debts 
July 1, A would gain $23,516, and B would gain $12.271 ; .-. 
A*s net gain and B's net loss would be $23.516 — $12,271 = 
$11,245. Now as it is proposed to settle by B's paying the 
balance of the account, viz. $600, it is plain he may keep the 
$600 after July 1, until its interest shall equal $11,245, the loss 
he would sustain by paying July 1. The interest of $600 for 
Im. is $3, and $11.245 -^ $3 = 3.748, the time in months. 
Now 3.748 m. = 3 m. 22 d. ; .*. the time of payment is 3 m. 22 d. 
after July 1, viz. Oct 22, Ans. 
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2. The accounts of A and B show that 

A owes B And that B owes A 

$624, due Jan. 12, $346, due Feb. 9, 

896, « Mar. 6, 960, " Apr. 9, 

734, « May 12, 454, " July 18, 

146, " June 3, 240, « Aug. 18, 

When shall A pay the balance of $400 ? 

0P1&A.1I0N. 

An Debts. Int. Rs Debts. Int. 

Om. Jan. 12, $624, $1,248 1 m. Feb. 9, $346, $2,249 

2m. Mar. 6, 896, 9.856 3m. Apr. 9, 960, 15.84 

4m.Mayl2, 734, 1 6.1 48 6m. July 18, 454, 14.982 

5 m. June 3, 146, 3.723 7 m. Aug. 18, 240, 9.12 

$2400,$30.975 $2000 $42,191 

$2400 $42,191 

2000 30.975 

2)100) $400, Bal. of account. $ 1 1.2 1 6, Bal. of interest. 

Int for 1 m. $2.F0)$1 1.21 6 

Time in m. = 5.6 8 = 5 m. 18 d., which, reckoned back 

from Jan. 1, gives July 13 of the preceding year for the time of 

settlement, Ans. 

Explanation. By a process like that in Ex. 1, it is shown 
that if A and B each paid his debts, i. e. if A paid the balance 
of $400, at the focal date, Jan. 1, A would gain and B would 
lose $42.191 — $30,975 = $11,216; .-., evidently, A should 
pay the $400 long enough before Jan. 1, so that its interest shall 
equal $11,216, the gain he would have by paying Jan. 1. This 
time is found to be 5 m. 18 d., which, reckoned back from Jan. 1, 
gives July 13 of the preceding year for the equated time of 
settlement. Hence, 

To equate accounts, 

Rule. Compute the interest of each item of the account from 
the focal date to its maturity ; Find the sum of the interests on 
the debit items, also the sum on the credit items, and subtract the 
less sum from the greater ; divide this difference by the interest 

302. Explain Ex. 1. Explain Ex. 3. Rule for equating accounts which hare both 
dabit and oxadil items ? 
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on the BALANCE OP THE ACCOUNT for One month, and the quo- 
tient will he the time in months between the focal date and the 
eqtiated time of settlement, the time to be reckoned forward 
when the greater interest arises on the greater side of the account^ 
and BACKWARD, excluding the focal date, when the greater inter- 
est, arises on the smaller side. 

Note 1. When the larger interest arises on the smaller side of the 
account, as in Ex. 2, the rule may require the settlement to be made before 
some of the transactions have occurred, a result which is obviously impractica- 
ble, and usually some other time of settlement is more convenient than the 
equated time. If the settlement is made before the equated time, a discount 
should be made ; if after, the interest should be added. 

Ex. 3. When ought A to pay the balance of the following 
account, and for what sum may he settle June 6, 1863 ? 



Dr. 



A in account with B. 



Or. 



1862. 
April 24 
June 18 
July 3 



To Mdse., 6 m. 
" Mdse., 4 m. 
" Mdse., 6 m. 



$ 

356 
875 
433 



1862. 
Feb. 6 
May 27 
July 15 



By Mdse., 4 m. 
Mdse., 6 m. 
Cash, 



i« 



(( 



$ 

530 
652 
300 



Ist Ans. June 6, 1864 ; 2d Ans. $171.08. (See Art 253 b.) 

Note 2. In Ex. 3, Feb. 1 is the most convenient focal date, the earliest 
entry being made Feb. 6. The meaning of the account is, that A has, at 
three different times, bought merchandise of B to the amount of $356, $875, 
and $433, severally, the 1st and 3d bills on a credit of 6 m., and the 2d on 
4 m. ; also, that on the 6th of Feb. A sold 6 merchandise worth $530 on a 
credit of 4 m., on the 27th of May merchandise worth $652 on 6 m., and on 
the 15th of July he paid B $300 in cash. 

4 Required the equated time of settling the following account 
and the sum due Oct 4, 1862 ? 



Dr. 



A in account with B. 



Or. 



1862. 




$ 


1862. 




$ 


March 14 


To Mdse., 4 m. 


452 


April 13 


By Cash, 


500 


May 8 


" Cash, 


1224 


May 21 


" Note, 4 m. 


1000 


" 20 


" Mdse., 8 m. 


150 


Aug. 18 


" Cash, 


192 


" 27 


" Mdse., 6 m. 


2496 


Sept. 11 


" Cash, 


5420 


June 19 


" Mdse., 3 m. 


5724 








July 80 


" Mdse., 6 m. 


88 









1st Ans. Nov. 4» 1862 ; 2d Ans. $3006.89. 
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Note 3. Not tmfreqaentlj a business man, in fall or partial payment of 
a debt, gives his note, payable in a given time without interest. The holder 
of the note may indorse it and get it discounted (See Art. 253 b.), thus 
obtaining money for his own use before the note matures ; or he may pass 
it to his creditor in payment of his own debts. Such a note may be entered 
in an account, as in Ex. 4, and treated in the same way as merchandise 
bought or sold on credit. 

5. When was the equated time of settling the following 
account, and what was due Nov. 13, 1862 ? 



Dr. 



A in account with B, 



Or. 



1861. 




$ 


1861. 


• 


$ 


Nov. 18. 


To Mdse., 4 m. 


800 


Sept. 27 


By Mdse., 


1200 


1862. 






Dec. 12 


" Mdse., 4 m. 


800 


April 6 


" Mdse., 2 m. 


350 


1862. 






" 30 


" Cash, 


125 


May 15 


" Mdse., 4 m. 


850 


May 15 


" Note, 4 m. 


1200 


July 18 


" Mdse., 


625 


Oct. 12 


" Mdse., 2 m. 


200 









1st Ans. Apr. 25, 1861 ; 2d Ans. $874.40. 

6. When is the equated time of settling the following account, 

each item being due at date, and what shall A pay on the 27th 

of July, 1862 ? 

Dr. A in account with B. Cr. 





1861. 




$ 


Int. 




1861. 








$ 


Int 


Om. 


June 20 


To Mdse., 


986 


3.287 


Im. 


July 


4 


By 


Mdse., 


158 


0.895 


5m. 


Nov. 16 
1862. 


" Mdse., 


152 


4.205 


6m. 


Dec. 
1862. 


18 


(( 


Note, 


228 


7.524 


8m. 


Feb. 26 


" Mdse., 


110 
1248 


4.877 


9m. 


Mar. 


5 


(( 


Mdse., 


450 
836 


20.625 




12.369 


29.044 



$1248 
836 



$2 9,0 44 
1 2.3 6 9 



2)100)412, Balance of acct 1 6.6 7 5, Balance of int. 

2.0 6) 1 6.6 7 5 ( 8.0 9 m. = 8 m. 3 d. 
June 1, 1861 — 8 m. 3 d. = Sept. 27, 1860, 1st Ans. 
$412 + $4 5.3 2 (Int for 1 yr. 10m.) = $4 5 7.3 2, 2d Ans. 

7. What would be the equated time of settlement in Ex. 6, 
if each item were on a credit of 6 months ? 



309. What to Note 1? Note 2? Not«8? 

21 



1 
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Pboop. Some of the debts are due before ike equated timey 
and some after. The sum of the interests on the former, from 
their several maturities to the equated time, will be equal to the sum 
of the interests on the latter from the equated time to their several 
maturities. When the account has both debit and credit items, 
equate each side of the account, and the interest on the two sides 
for the time between the respective average dates, and the equated 
time will be the same, or nearly the same (Art. 299, Note 2). 

PROFIT AND LOSS. 

803* '^ Profit and Loss," as a commercial term, signifies 
the gain or loss in business transactions. The rule may refer to 
the absolute gain or loss, or to the percentage of gain or loss, on 
the purchase price of the property considered. 

804. Problem 1. To find the absolute gain or loss 
on a quantity of goods sold at retail, the purchase price 
of the whole quantity being given : 

Rule. I'ind the whole sum received for the goods, and the dif 
ference between this and the purchase price will be the gain or lose 

Ex. 1. Bought 16 bbl. of flour for $100 and sold it at $7 per 
bbl. ; did I gain or lose ? How much, total and per bbl. ? 

2. Bought 24 bbl. of flour for $168 and sold ^ of it at $6.75 
and the remainder at $7.50 per bbl. ; did I gain or lose ? How 
much ? Ans. Gained $6. 

3. Bought 3 cwt. 2 qr. 18 lb. of sugar for $36.80 and sold it at 
8^ c. per lb. ; did I gain or lose ? How much, total and per lb. ? 

4. Bought 164 yd. of broadcloth and 287 yd. of cassimere for 
$1107; sold the broadcloth at $3 and the cassimere at $2.25 
per yd. ; did I gain or lose ? How much ? 

805, Problem 2. To find the per cent, of gain or 
loss when the cost and selling price are given : 

3<M^• Proof of rale fbr equation of payments ? 303 . ' What is Profit and Lobs ? To 
what may it refer ? 304. Bole for finding absolute gain or loss ? 



PROFIT AND LOSS. 243 

Ex. 1. Bought 4 bbl. of flour for $32 and sold it at $9.50 per 
bbl. ; did I gain or lose ? How much per cent ? 

$ 9.5 0, selling price. The gain, $6, 18 ^= -j^ 

4 of the whole cost, and -^ 

$ SWO, whole sum rec'd. ^^}f:^ ^ ^ decimal (Art. 

$3 2. cost. 17^)» g^^^s -l^ii ^- ®-' **^® 

•rr-r , , . ffaiu is 18j pcr cent of the 

$6, whole gam. ^^3^^ Hence, 

^=A = .18f, Ans. 

Rule. Having found the total gain or loss by Problem 1, 
make a common fraction by writing the gain or loss for the 
numerator and the cost of the article for the denominator, and 
then reduce this fraction to a decimal 

Or Divide the gain or loss by the cost* 

2. Bought 501b. of wool for $20 and sold it at 34 c. per lb. ; 
did I gain or lose ? How much per cent ? 

Ans. Lost 15 per cent 

3. Bought a case of boots at $4 per pair and sold them at $5; 
what per cent, was gained? 

4. Bought boots at $5 per pair and sold them at $4 ; what 
per cent was lost ? 

5. Bought goods for $2000, and, in one year, sold the same \ 
for $2155, out of which paid $95 for storage, etc. ; how much . 
per cent on the flrst cost was lost ? \ 

306. Problem 3. To j5nd the selling price, the cost 
and gain or loss per cent, being given. 

Ex. 1. Bough t^ goods for $400; how must the same be sold 
80 as to gain 25 per cent 

$400 
.2 5 

200 '^^^^ ^^ *^® ssLine as finding the 

3 Q Q amount of a sum of money on 

<fe 1 AAAA -^ interest for 1 year at 25 per 

$ 4 '^''^' ^^^ ^^^^• 

$5 0. Ans. 

\ wm ... II !» 

305* Kak for flndiog ibe per cent, of gain or Ion ? 



244 PERCENTAGE. 

• 2. Bought a horse for $150, but it being injured, I am willing 
to lose 6 per cent. : for what shall I sell him ? 

$ 1 5 This is the same as finding 

.0 6 the present worth of a sum 

$ 9.0 = loss. ^^® * y^*r hence, discounting 

$150 — $9 = $141, Ans. interest (Art. 253 b). 

Hence, 

Rule. MuUiply the purchase price hy the per cent, to he gained 
or lost, written decimally, and add the product to, or subtract it 
from the purchase price. 

3. Bought a farm for $4848 ; for what shall I sell the same 
to gain 5 per cent. ? Ans. $5090.40. 

4. Bought 3 cwt. of sugar at 1 2 c. ; how shall the same be 
sold per lb. so as to gain 10 per cent. ? 

5. Bought a -house for $3500, expended $750 in repairing it, 
\ and then sold it so as to lose 15 per cent, on the whole cost ; 

. what did I receive for it ? 

307, Pboblem 4. To find the first cost of an article, 
the selling price and gain or loss per cent, being given. 

Ex. 1. Sold wheat at $1.50 per bushel, and thereby gained 

25 per cent, on the cost; what was the purchase price ? 

\^%=i That which cost lOOc, 

f of $1.5 = $1.2 Ans; was sold for 125c., .•. the 

cost was -J-JJ = J of the 

selling price ; hence the cost was J of $1.50 = $1.20. 

2, Sold apples at $1.80 per barrel, and thereby lost 10 per 

cent, on the cost ; what was the cost ? 

i^jp-z=J^ The cost was ^- = :^ of the 

V of $ 1.8 = $ 2, Ans. selling price, .-. the cost was ^ 

of $1.80 = $2. Hence, 

Rule. Make a fraction by writing 100 for a numerator, and 
lOO + ^Ac gain per cent,, or 100 — the loss per cent., for a 
denominator ; then multiply the selling price by this fraction. 

30tt. Rale for flndine the selling price, the cost and gain or loss per cent, being 
giTen ? 307. Bale for finding the first cost, the selling price and gain or loss par eeni 
being given? 
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3. Sold 6 yards of doth for $26.88, and gained 12 per cent, 
on the cost; what was the purchase price per yard ? Ans. $4. 

4. Sold 10 shares of the Fitchburg R. R. Stock for $1090, 
gaining 9 per cent, on the cost ; what did I pay per share ? 

5. By selling 25 lb. of sugar for $2, 1 lose 20 per cent on the 
cost ; what was the cost per lb. ? 

308. Problem 5. The selling price of goods, and 
the gain or loss per cent, being given, to find what would 
be gained or lost per cent, if sold at some other price. 

Ex. 1. Sold a pair of oxen for $175 and gained 5 per cent • 

what per cent should I have gained if I had sold them foi 

$200? 

|^J = | The proposed price is 

f of 1 5 = 1 2 f ^j} = f of the actual sell- 

120 — 100=20, Ans. ing price, but the actual sell- 
ing price is 105 per cent of 

the cost, .•. the proposed price is f of 105 per cent. = 120 per 

cent, of the cost; hence 120 per cent. — 100 per cent = 20 

per cent would be the gain per cent, if the oxen were sold for 

$200. 

. 2. Sold a farm for $5000, and thereby made 25 per cent ; 
should I have gained or lost, and how much per cent, if I had 
sold it for $3500 ? 

«W = f« = A; ^jf of 125 = 87i; 100 — 87^ = 12^ = 
loss per cent., Ans. 

The proposed price is found to be 87^ per cent of the cost, 
.*. there would be a loss of 12J per cent if the fiarm were sold 
for $3500. 

Rule. Make a fraction hy writing the proposed price for the 
numerator^ and the actual price for the denominator^ then muUi" 
ply the per cent, at which the article is sold by this fraction, and the 
prodttct will he the per cent, at the proposed price. The difference 
between the product and 100 is the gain or loss per cent, at the 
proposed price. 

308* Bale for finding Iom or gain per oent. when good* are edld at a propoeed 

SI* 



246 P£BCENTAGE. 

3. Sold flour at $7 per bbl. and thereby gained 12 per cenf. ; 
what per cent, should I have gamed if I had sold it at $7.25 ? 

Ans. 16 per cent. 

4. Sold beef at $6 per cwt., and thereby lost 4 per cent. ; 
should I have gained or lost, and how much per cent, had I sold 
it at $6.50 ? 

5. Sold a watch for $21, and gained 5 per cent on the cost; 
had I sold it for $18 should I have gained or lost, and how 
much per cent. ? 

309o Problem 6. To noiark goods so that the mer- 
chant may fall a certain per cent, on the marked price 
and yet sell the goods at cost, or at a certain per cent, 
above or below cost. 

(a) To sell at cost. 

Ex. 1. How shall I mark a coat that cost me $18 so that I 
«nay fall 10 per cent from the marked price and yet sell the coat 
dt cost ? VV* = J^ 5 J^ of $18 = $20, Ans. 

Since I am to Mi 10 per cent, it follows that the cost, $18, is 
only ^fty= -ft of the marked price, and if $18 is -^ then -^ will 
be i of $18 = $2, and {^ will be 10 times $2 = $20 ; i. e. the 
marked price will be V o^ $1^= ^20, Ans. 

Proof. 10 per cent of $20= $2, which taken from $20 
leaves $18, the cost Hence, 

Rule. Make a fraction by writing 100 for the numerator, and 
100 diminished by the per cent, to he ahaiedfor the denominator ,• 
multiply the cost by this fraction, and the product will be the 
marked price. 

2. Bought a case of watches at $23.50 ; at what price shall I 
mark them to enable me to abate 6 per cent, and yet sell them 
at cost Ans. $25. 

(b) To sell at a certain per cent, above or below 
cost : 

Rnle for marking goods k> as to fill a certain per cent, and yet sell at ooetT 
a given per cent, above or below coat 7 
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Rule. First find the selling price hy Problem 3; then find 
the marking price hy Problem 6, (a.) 

3. Bought a piece of broadcloth at $5 per yard, but it being 
damaged, I am willing to lose 20 per cent on the cost ; how 
shall I mark it so that I may fall 25 per cent. from, the marked 
price? 

$5 = cost. $5 — $1 = $4, selling price. 

.20 

S hOO =_ loss. -Vy*- X $4 = $5.33^, marked price. 

4. Paid $4 a pair for a case of boots ; how shall I mark the 
same so that I may fall 10 per cent, from the marked price and 
yet make 12 J per cent, on the cost ? 

5. Paid $8 each for a case of bonnets ; how shall I mark the 
'^ame so that I may fall 16 per cent, from the marked price and 
yet make 6 per cent, on the cost ? 

Miscellaneous Examples in Profit and Loss. 

1. Bought 75 pounds of tea for $37.50 and sold J of it at 48 
cents per pound and the remainder at 56 cents ; did I gain or 
lose ? How much ? 

2. What per cent do I gain if I buy boots at $3 per pair and 
sell them at $3.37 J ? 

3. Sold flour at $7.50 per barrel and lost 6J per cent on the 
cost; for what should it be sold to gain 12 J per cent? 

4. Paid $3 per yard for a piece of lace; how shall I mark 
the same to enable me to fall 10 per cent, from the marked 
price and yet gain 20 per cent, on the cost ? 

5. Bought hats at $3 per hat and sold them at $2.50 ; what 
per cent, on the cost was lost? 

6. Sold a watch for $42 and lost 12^ per cent, on the cost ; 
what was the cost ? 

7. Sold cloth at $2 per yard and lost 10 per cent ; should I 
havo gained or lost, and how much per cent, if I had received 
$2.12^? 

8. Bought a horse for $87.50 and sold him so as to gain 12 
per cent ; what did I receive for him ? 
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PARTNERSHIP. 

310. Partnership is the association of two or mere per- 
sons in business. 

The company thus formed is called 9k firm or house. 

The money or other property invested is called the capital or 
zioch of the company. 

The profits and losses of the firm are divided among the part- 
ners in accordance with their interest in the business. 

311. Problem 1. To find each partner's share of 
gain or loss when their capital is employed equal times. 

Ex. 1. A and B trade in company ; A furnishes $400 and 
B $800. They gain $300 ; how shall they share the gain ? 

A funiishes -f^^^i = i of the stock, .*. he is entitled to ^ of the 
gain, viz. $100. For a like reason B's gam is § of $300 = $200. 
Or we may solve the question as follows : 

$300 -^ $1 200 = .25, i. e. the profits = 25 per cent of the 
stock; .•. A's share of profits =$400 X .25 = $100 
B's share of profits = $800 X .25 = $200 

Entire profits, $300 Hence, 

Rule 1. Midttply the toted gain or loss hy each partner's 
fractional part of the stocky and the products will be the respective 
shares of gain or loss / or, 

RiTLE 2. I'^ind what per cent the total gain or loss is of the 
whole stocky and then multiply each partner*s stock by this per 
cent, written decimally. 

312. Proof. The sum of the shares of gain or loss must 
equal the total gain or loss. 

2. A, B, and G form a partnership; A furnishes $4000, B 
$5000, and C $6000. They gain $3000 ; how shall the gain 
be divided? Ans; As $800 ; B's $1000; C's $1200. 

810. What li Partnenhip? What is the company called? What b the capital or 
itooic ? How aze the profttfl and lonee divided among the partoeit ? 311. Bole fat find* 
tngthediareeof gainorloM? Second rale? 818. Proof? 
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3. Had the firm in Ex. 2 lost $750, what part of the loss 
should each partner sustain ? How many dollars ? 

Ist Ans. A, tV ; B, i ; C, f . 

4. A, B, and C engage in trade. A puts in $6000, B 
$10000, and C $8000. They gain $4000 ; what is each part- 
ner's share ? 

NoTB. These rales are equally applicable to distributing the property 
of a bankrupt, and many other similar problems. 

5. A bankrupt whose property is worth $5000 owes A $3000, 
B $1500, and C 3500; to what fractional part of the property 
is each creditor entitled ? To how many dollars ? 

6. Divide $1500 between A, B, and C so that A shall 
receive $2 as often as B receives $3 and C $5. 

7. A, B, and C hire a pasture, for which they pay $90 ; A 
pastures 3 cows, B 5, and C 7 ; what part of the rent shall each 
pay ? How many dollars ? 

8. A and B hire a pasture for $12 ; A's horse was in the 
pasture 4| weeks and B's 7^ weeks ; what rent shall each pay ? 

9. A, B, C, and D freight a ship to Canton ; A ^mishes 
$3000 worth of the cargo, B $5000, C $7000, and D $11000. 
They g*^ $5200 ; what is each one's share of the gain ? 

10. A and B form a partnership with a joint capital of 
$1200, of which A ^mishes f in cash, and B, for his share, 
furnishes 1 60 yards of broadcloth. They lose $300 ; how shall 
the loss be divided ? What is the price of B's cloth per yard ?. 

813. Problem 2. To find each partner's share of 
gain or loss when their capital is employed unequal times. 

Ex. 1. A and B trade hi company ; A puts in $300 for 8 

months, and B $400 for 9 months. They gain $800 ; what part 

of the gain belongs to each ? How many dollars ? 

A*8 $300 for 8 m. == $ 2 4 for 1 m. 
B's $400 for 9 m. = $ 3 6 for 1 m. 

$ 6^ for 1 m. 
It is, .'., as though the joint stock were $6000 for 1 month, 

319. What if the Note? 313. SzpUdn Ex. 1. 
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of which A put in $2400, and B $3600 ; hence A is entitled to 
^m=^ of the gain, and B to f Jg^ = ^; i. e- A is entitled to 
% of $800= $320, and B to J of $800 = $480, Ans. Hence, 

Rule. Midtiply each man's stock by the time it is continued 
in trade, and, regarding the products as the respective shares of 
stock, and the sum of the products as the toted stock, proceed as in 
Problem 1. 

2. A and B engage in trade ; A furnishes $4000 for 12 
months, and B $6000 for 11 months. They lose $570 ; what is 
the loss of each ? Ans. A's loss, $240 ; B's, $330. 

3. A, B, and C engage in partnership ; A fiimishing $600 for 
9 m., B $800 for 8 m., and C $1 000 for 1 2 m. They gidn $1071 ; 
what is each one's share of the gain? ^_ 

4. A, B, and C hire a pasTure for $48. A pastures 3 horses 
for 8 weeks, B 5 horses for 6 weeks, and C 6 horses for 7 weeks; 
what part of the rent shall each pay ? 

5. B, T, and G enter into partnership, doing business in the 
name and signature of B, T, and C Jan. 1, B puts in $3000, T 
$4000, and C $2000. May 1, B puts in $2000 more, C $1000, 
and T takes out $1000. Sept. 1, B takes out $3000, T puts in 
$2000, and C $2000. At the end of the year they settle, having 
gained $6400 ; what is each partner's share of the gain ? 

Ans. B's $2000, T's $2400, C's $2000. 

6. Jan. 1, 1860, B commenced business with a capital of 
$3000. Sept. 1, 1860, wishing to enlarge his business, he took 
in H as a partner, with a capital of $4000. July 1, 1861, they 
admit L into the partnership, with a capital of $2500. On the 
1st of Jan. 1862, they dissolve partnership, having gained 
$7550 ; what is each one's share of the gain ? 

7. A, B, and C hire a pasture for $92. A pastures 6 horses 
for 8 weeks, B 12 oxen for 10 weeks, and C 50 cows for 12 
weeks. Now if 5 cows are reckoned as 3 oxen, and 3 oxen as 
2 horses, what part of the rent shall each pay ? How many 
dollars ? 



313. Bote ft>r fltiding the shares of gain or loss when the capital Is in fbr unequal 
times? 
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8. A, B, and C hire a pasture for $300. A puts in 10 oxen 
for 20 weeks, 15 cows for 14 weeks, and 99 sheep for 26 weeks ; 
B puts in 7 oxen for 24 weeks, 12 cows for 20 weeks, and 66 
sheep for 25 weeks ; C puts in 25 oxen for 8 weeks, 12 cows for 
12 weeks, and 33 sheep for 15 weeks. Now, if 11 sheep are 
reckoned as 1 cow, and 3 cows as 2 oxen, what is the cost per 
week for a sheep? a cow? an ox? How many dollars does 
each man pay for sheep ? cows ? oxen ? What part of the rent 
does each man pay ? How many dollars ? 

Ans. Cost per week for a sheep, l-j^ c. ; a cow, 16c.; an ox, 
24 c. A pays for sheep, $37.44; for cows, $33.60; for oxen, 
$48. B pays for sheep, $24 ; for cows, $38.40 ; for oxen, $40.32. 
C pays for sheep, $7.20 ; for cows, $23.04 ; for oxen, 48. A 
pays III = $119.04 ; B, m = $102.72 ; C, m = $78.24. 

9. J. Fox and S. Low enter into partnership. January 1, Fox 
puts in $5000, but Low puts in nothing until May 1 ; what shall 
he then put in that the partners may be entitled to equal shares 
of the profits at the dose of the year ? 

10. Jan. 1, 1853, A, B, and C form a partnership for 1 year, 
and each ftimishes $3000 ; March 1, A furnishes $1000 more ; 
June 1, B withdraws $500, and C adds $500 ; Sept 1, A with- 
draws $2000 and C $500, and B adds $1500. Having gained 
$4000, at the close of the year the partnership is dissolved. 
What is each partner's share of the gain ? 

11. A, B, and C traded in company. A at first put in $1000, 
B $1200, and C $1800 ; in three months A put in $500 more 
and B $300, and C took out $400 ; in 7 months from the com- 
mencement of business, A withdrew all his stock but $700, B put 
in as much as he at first put in, and C withdrew ^ as much as A 
at any time had in the firm. At the end of a year they found 
they had gained 10 per cent, on the largest total stock at any one 
time in trade. What is the total gain ? What fractional part 
shall each have ? How many dollars ? 

A's part, H*= $l07.63Hf 
Ans. Total gain, $440. { B's part, = 

C*s part, = 

Proof, = $ 
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EXAMPLES IN ANALYSIS. 

313 a. 1. If 6 barrels of flour cost $42, what will 11 barrels 
eost? 

2. If f of a cask of wine cost $35, what will 7 casks cost ? 
8. Twenty is { of what number ? 

4. Fifty-one is ^^ of what number? 

5. Ninety-five is Jf of what number ? 

6. If ^f of a ton of hay cost 95 shillings, what will a ton 
cost? 

7. If f^ of a cask of oil is worth $74, what is the value of 
5 casks ? 

8. Sixty-four is f of how many times 12 ? 

9. Seventy-two is f of how many times 4 ? 

10. A man sold a watch for $63, which was f of its cost ; 
what was its cost ? 

11. A pole is % in the mud, ^ in the water, and 6 feet above 
water ; what is the length of the pole ? 

12. A ship's crew have provisions suffident to last 12 men 7. 
months ; how long would they last 24 men ? 

13. A can build 35 rods of wall in 33 days, but B can build 9 
rods while A builds 7 ; how many rods can B build in 44 days ? 

14. ^ of 28 is A o^ ^ow many fifths of 55 ? 

15. -j^ of 44 is f of how many thirds of 15 ? 

16. J of 27 is ^ of how many twelfths of 60 ? 

17. A fox has 39 rods the start of a hound, but the hound 
runs 27 rods while the fox runs 24 ; how many rods must the 
hound run to overtake the fox ? ' Ans. 351. 

18. A bare has 32 rods the start of a hound, but the hound 
runs 12 rods while the hare runs 8 ; how many rods will the 
hare run before the hound overtakes him ? 

19. A man being asked how many sheep he had, replied that 
if he had as many more, ^ as many more, and 2^ sheep he should 
have 100 ; how many had he ? 

20. A detachment of 2000 soldiers was supplied with bread 
sufficient for 12 weeks, allowing each man 14 ounces a day, but 
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binding 105 barrels, containing 200 lb. each, wholly spoiled, how 
many ounces may each man eat daily, that the remainder may 
last them 12 weeks ? Ans. 12 oz. 

21. A detachment of 2000 soldiers, having ^ of their bread 
spoiled, were put upon an allowance of 12 oz. each per day for 
12 weeks ; what was the whole weight of their bread, good and 
bad, how much was spoDed ? 

22. A detachment of 2000 soldiers having lost 105 barrels of 
bread, weighing 200 lb. each, were allowed but 12 oz. each per 
day for 12 weeks ; but if none had been lost, they might have 
had 14oz. daily ; what was the weight, including that which was 
lost, and how much was left to subsist on? 1st Ans. 1470001b. 

23. A detachment of 2000 soldiers, having lost ^ of their 
bread, had each 12 oz. per day for 12 weeks; what was the 
weight of their bread, including the part lost, and how much per 
day might each man have had, had none been lost ? 

24. A gentleman left his son an estate, ^ of which he spent 
in 7 months, and ^ of the remainder in 3 months more, when he 
had only $5000 remaining ; what was the value of the estate ? 

25. The quick-step in marching being 2 paces of 28 inches 
each per second, what is the rate per hour ? and in what time 
will a detachment of soldiers reach a place 60 miles distant, 
allowing a halt of 1^ hours ? Ans. 3^^ m. 20^^ h. 

26. Two men and a boy engage to reap a field of rye ; one 
of the men can reap it in 10 days, the other in 12, and the boy 
in 15 days ? In how many days can the three together reap it ? 

27. A merchant bought a number of bales of hops, each bale 
containing 246^1^^ lb., at the rate of $3 for 11 lb., and sold them 
at the rate of $5 for 12 lb., and gained $248 ; how many bales 
did he buy ? Ans. 7. 

28. Suppose I pay 3|^ cents per bushel for carting my wheat 
to mill, the miller takes ^ for grinding, it takes 4 J bushels of 
wheat to make a barrel of flour, I pay 25 cents each for barrels 
and $1 J per barrel for carrying the flour to market, where my 
agent sells 60 barrels for $367^ out of which he takes 25 cents 
per barrel for his services ; what do I receive per bushel for my 
wheat ? Ans. 87^ cents- 

32 
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RATIO. 

814i Ratio ts the relation of one quantity to another of the 
tame kind; or, it is the quotient which arises from dividing one 
quantity by another of the same kind. 

315i Ratio is usually indicated by two dots ; thus, 8 : 4 
expresses the ratio of 8 to 4. 

The two quantities compared are the terms of the ratio ; the 
first term being the antecedent, the second the consequent, and 
the two terms, collectively, a couplet, 

316. Most mathematicians consider the antecedent a dtvi- 
dendy and the consequent a divisor, 

thus, 8^4=8-^4 = 1=2, 
and 3: 12=3 -f- 12 = ^ = ^ ; 

but others take the antecedent for the divisor, and the consequent 
for the dividend ; 

. thus, 8: 4 = 4-^-8=1= i, 
and 3: 12 = 12-T-3 = J^ = 4. 

Note 1. The first method is often called the English method, and the 
other the French ; but there appears to be no good reason for such a dis- 
tinction. 

Note 2. The first is a direct ratio ; the second is an inverse or reciprocal 
ratio. The first being considered the more simple and natural, is adopted 
in this work. 

317. The antecedent and consequent being a dividend 
and divisor, it follows that any change in the ANTECE>- 
DENT causes a like change in the value of the ratio^ and 
any change in the consequent causes an opposite change 
in the value of the ratio (Art, 84, 85, and 131). Hence, 

\st. Multiplying the antecedent multiplies the ratio; and 
dividing the antecedent divides the ratio (Art. 83, a and b). 



314. What fa ratio? 315. How Indicated? What are the termB ? The let? The 
Ed? The two collectively? 316. Which tiwm iadlTlBor? U the custom noifonn? 
Which method is hero taken ? Why? What is a direct ratio ? An Inrerse ratio ? 317. 
Explain and iUnatrate Art. 817 talVj. 
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2d, Multiplying the consequent divides the ratio ; and dividing 
the consequent multiplies the ratio (Art. 83, c and d). 

3d, Multiplying both antecedent and consequent hy the same 
number y or dividing both by the same number^ does not affect the 
ratio (Art. 84, a and b). 

318. The antecedent, consequent, and ratio are so related 
to each other, that, if either two of them be given, the other may 
be found ; thus ; in 12 : 3 = 4, we have 

antecedent -f- consequent = ratio, 
antecedent -f- ratio = consequent^ and 
consequent X ratio = antecedent. 

319. When there is but one antecedent and one consequent 
the ratio is said to be simple ; thus, 15 : 5 = 3, is a simple ratio. 

3^. When the corresponding terms of two or more simple 
ratios are multiplied together the resulting ratio is said to be 
compound ; thus, by multiplying together the corresponding terms 
of the simple ratios. 



(6.2 = 3) ( I'l =2) 



we have the com- 



pound ratio, 48:4=12or480:12 = 40. 

A compound ratio is always equal to the product of the simple 
ratios of which it is compounded. 

Note. A compound ratio is not diflferent in its nature from a simple 
ratio, but it is called compound merely to denote its origin, 

Ex. 1. What is the ratio of 20 to 4 ? Ans. 20 : 4 = 5. 

2. What is the ratio of 2 to 9 ? Ans. 2 : 9 = f. 

3. What is the inverse ratio of 20 to 4 ? Ans. ^ = J. 

4. What is the inverse ratio of 2 to 9 ? 

5. What is the ratio compounded of 8 to 6 and 9 to 2 ? 

6. Which is the greater, the ratio of9to7orbfl9 to 14? 

7. Which is the greater, the ratio of 5 to 4 or of 15 to 13 ? 

318. What of antecedent, consequent, and ratio ? 319. What is Kimple ratto? 
830« Compound ratio ? Its Talue ? Its nature* Why called compound T 
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PROPORTION. 

d21* Proportion is an equality of ratios. 

Two ratios, .% 4 terms, are required to form a proportion. 

922» Proportion is indicated by means of dots ; thus, 

8 : 4 : : 6 : 3, 
which is read, 8 is to 4 as 6 is to 3 ; or, as 8 is to 4 so is 6 to 3 ; 
or it may be indicated thus, 

8:4=6:8, 
which is read, the ratio of 8 to 4 equals the ratio of 6 to 3. 

Any 4 numbers are in proportion, and may be written and 
read in like manner, if the quotient of the 1st divided by the 2d 
is equal to the quotient of the 3d divided by the 4th. 

3S3« The 1st and 4th terms are called extremes^ and the 2d 
and 3d, means* The 1st and 3d are the antecedents of the two 
ratios, and the 2d and 4th are the consequents. The product of 
the extremes is always equal to the product of the means ; thusy 
in the proportion 8 : 4 : : 6 : 3, we have 8X3 = 4X6. 

3i^. Since the product of the extremes is equal to the 
product of the means, any one term may be found when the 
other three are given ; for the product of the extremes divided 
by either mean wDl give the other mean, and the product of the 
means divided by either extreme will give the other extreme. 

Fill the Iblank in each of the following proportions : 

1. 8:2:: : 3. Ans. ^ ^ ^ = 12. 

2 

2. 6: 9::8: Ans. ^2^ = 12, 

6 

3. 4: ::2: 9. 

4. : 16:: 7: 14. 



321. What is Proportion? 323. How indicated? Proportion, how read? 
When are fonr nmnbers in proportion? 323. What are the iBt and 4th terms 
called? 2d and 3d? Ist and dd? 2d and 4th? The product of the extremes 
equals what? 324. How many terms must be given? How can the other be 
found? 
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3d5. It follows from Art. 317, that if the Ist and 2d, or 
3d and 4th, or 1st and 3d, or 2d and 4th, or all four terms of a 
proportion are multiplied or divided by the same number, the 
resulting numbers will be in proportion. 

S26» If 4 numbers are proportional they will be in proper" 
tion in 8 different orders ; thus, 

(1) Given 

(2) Alternating (1) 

(3) Inverting (1) 

(4) Alternating (3) 

(5) Inverting (1) and transposing couplets 

(6) Alternating (5) 

(7) Inverting (5) 

(8) Alternating (7) 

NoTS. These 4 numbers may be written in 16 other orders, but none of 
them will be in proportion. 

S27» When the means of a proportion are alike, the term 
repeated is a mean prcportional between the other two, and the 
last term is a third proportional to the 1st and 2d ; thus, in 
4 : 6 : : 6 : 9, 6 is the mean proportional between 4 and 9, and 9 
is a third proportional to 4 and 6. 

328. A mean proportional between two numbers may be 
found by multiplying the two given numbers together, and then 
resolving the product m\o two equal f acton ; thus, the mean pro- 
portional between 2 and 8 is 4, for 2 X 8 = 16 = 4 X 4 ; .•. 
2 : 4 : : 4 : 8. 

3i39i A third proportional to two numbers may be found by 
dividing the sqtiare of the 2d by the \st. The third proportional 
to 5 and 10 is 20 ; for 10« ^ 5 = 20 ; /. 5 : 10 : : 10 : 20. 

SIMPLE PROPORTION. 
330* In all examples in Simple Proportion there are three 

335. What terms may be mnltiplled vithoat dentroylng the proportion? What 
diTMed? 3!sl6* In how many orders may Ibnr proiMrtlonal nnmben be In propor- 
tion? In how many not in proportion? 337, What if the mean proportional? A 
third proportional ? 338* How is the mean proportional found ? 3il9« A third pro« 
portional? * 
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numbers given ta find a fourth ; .% Proportion is often called the 
JRule of Three. 

Two of the three given numbers must he of the same hind, and 
the other is of the same kind as the answer, 

Ex. 1. If 3 men build 6 rods of wall in a day, how many rods 
will 5 men build ? 

This example may be analyzed as follows : If 3 men build 6 
rods, 1 man will build ^ of 6 rods, i. e. 2 rods ; and if one man 
build 2 rods, 5 men will build 5 times 2 rods, i. e. 10 rods, Ans. ; 
but to solve it by proportion, we say that 3 men have to 5 men 
the same ratio that the given number of rods has to the required 
number of rods ; thus, 

3 m^i : 5 men : : 6 rods : required number of rods. 

Now, since the means and Ist extreme are given, we find the 
2d extreme by dividing the product of the means by the ^ven 
extreme (Art 324) ; thus, 

6 X 5 = 80 and 30 -^ 3 = 10, Ans. as before. Hence, 

331« To solve an example in Simple Proportion, 

Rule. Write that given number which is of the same hind as 
the required answjr for the third term ; consider whetJier the 
nature of the question requires the answer to be greater or less 
than the third term; if greater, write the greater of the tw'o rc- 
maining numbers for the second term and the less for the first ; 
but if less, write the less for the second and the greater for the 
first ; in either case, divide the product of the second and third 
terms by the first, and the quotient will be the term sought* 

NoTB 1. If the first and second terms are in different denominations 
they should be reduced to the same before stating the question. 

Remark. Every one who intelligently solves an example b^ 
proportion, does, in effect, solve it by analysis ; but the teacher 
should use much care on this point, since the scholar learns 
much faster when he analyzes a question than when he foUowi 

330. Of what kind mutrt two of the three given numbers be ? What the other? 831 
Rule for Bolyin^f an example In proportion ? Note 1 ? Remark ? 
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a rule. Let the following examples be solved by analysis and 
by proportion. 

2. If a man earn $24 in 2 months how much will he earn in 
9 months ? 

2 : 9 : : 2 4 : 4th term. Since we are seeking for dol- 

9 lars, we make $24 the dd term, 

2 "i 2 16 ^^^ then, as a man will earn 

i 1-7TT A ^^^® ^^ ^ months than he will 

$ 1 8, Ans. ^ 2 months, we make 9 the 2d 

term and 2 the 1st. To analyze 
the above, we say, If a man earn $24 in 2 months, then in 1 
month he will earn 4 of $24, i. e., $12 ; and if he earn $12 in 1 

month, then in 9 months he will earn 9 times $12, i. e. $108, Ans. 

3. K 15 bush, of wheat make 3 bbl. of flour, how many bush- 
els of wheat will be required to make 7 bbl. of flour ? Ans. 35. 

4. If 40 bush, of wheat make 8 bbl. of flour, how many bar- 
rels of flour will 75 bush, of wheat make ? Ans. 15. 

5. If a man can walk 75 miles in 3 days, how far can he 
walk in 8 days ? Ans. 200 miles. 

6. If a man travel 64 miles in 2 days, how long will it take 
him to travel 160 miles ? Ans. 5 days. 

7. If a locomotive run 39000 miles in 13 weeks, how far, at 
that rate, would it run in 52 weeks ? 

BT PROPOanON. BT CANOUXNa. 

13 : 52 : : 39000 : 4th term, 4 

39000 X 52 = 2028000 ; 39000 X 
2028000 -5- 13 = 156000, Ans. jz = 156000, Ans. 

8. If 20 men perform a piece of work in 8 days, in how many 
days will 4 men perform the same ? Ans. 40. 

9. If 24 cords of wood cost $60, what will 18 cords cost? 

10. If $30 pay for 5 cords of wood, how many dollars will 
pay for 12 cords ? Ans. 72. 

11. If 4 cords of wood cost $20, how many cords may be 
bought for $45? Ans. 9. 

12. If 6 horses eat 42 bushels of oats in 5 weeks, how many 
bushels will 11 horses eat in the same time ? 

13. What cost 7 tons of coal when 4 tons cost $24 ? 
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14. In how many days can 6 men build a house, if 10 men 
•5an build it in 72 days ? 

15. If 72 lb. of cheese are worth as much as 30 lb. of butter, 
how many pounds of cheese will pay for 20 lb. of butter ? 

16. How many tons of coal can be bought for $84, when 3 
tons cost $18 ? Ans. 14. 

17. If 9 horses eat a ton of hay in 20 days, how many horses 
will eat a ton in 30 days ? Ans. 6. 

I 18. How many tons of hay will 6 horses eat in 25 weeks, if 
8 horses eat 20 tons in the same time ? 

19. If I pay 2 s. 8 d. per week for pasturing 2 cows, what shall 
I pay for pasturing 11 cows ? 



2: 11 ::2s. 8d.: 
11^ 

2) 29 s. 4 d . 

Ans. 14 s. 8 d. 



or. 



2:11 ::32d.; 
11 

2)352 d.: 



Ans. 176d. = 148. 8d. 

20. If I pay 2 s. 8 d. for pasturing 2 cows, how many cows can 
be pastured the same time for 14 s. 8 d. ? 

21. If 8 acres of land cost 75£ 6 s. 4 d., how many acres may 
be bought for 13l£ 16 s. 1 d. ? 

22. K 14 acres of land cost 131£ 16 s. 1 d., what will 8 acres 
cost ? Ans. 75£ 6 s. 4 d. 

23. If f of a ship cost $9875, what are | of her worth ? 

24. If J of a barrel of flour cost $3^20, what wUl 6 bbl. cost ? 

25. If a man walk 192 miles in 6 days of 8 hours each, in 
how many days of 12 hours each will he walk 192 miles ? 

26. Lent a friend $400 for 6 months ; afterwards he lent me 
$300. How long may I keep it to balance the favor ? 

27. How many yards of cloth | of a yard wide are equal to 
20 yards 1 J yards wide ? 

28. K when flour is worth $9 per bbl., a penny loaf weighs 
4 oz., what will it weigh when flour is worth $6 per bbl. ? 

29. If 10 horses eat 45 bushels of oats in 3 weeks, how many 
bushels will 12 horses eat in the same time? Ans. 54 bush. 

30. Three men can do a piece of work in 1 2 days ; how many 
men must be added to the number to do the same in 4 days ? 
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31. A ship's crew of 12 men has food for 24 days, how many j^ 
men must be discharged that it may last 12 days longer ? ^ 

32. Paid $1.50 for 3 lb. of tea ; what should I pay for 9 lb. ? ^ 

33. If .25 of a ship cost $3000, what cost .375 of her? 

34. At $24 per cwU, what is the cost of 62^ lb. ? 

35. If a steeple 180 feet high casts a shadow 240 feet, what 

is the length of the shadow cast by a staff 3 feet high, at the 

same time? 

NoTB 2. Since each of the three terms in the above example is in feti 
the learner may be uncertain which number to place as the third term ; but 
he has only to notice that he is required to find the length of a shadow, .*. 
the third term should be the number. expressing the length of shadow in the 
given example, viz. 240 ft. ; thus, 

180 : 3 : : 240 : 4th term= 4 fl., Ans. 

36. K a staff 3 feet long casts a shadow 4 feet, what is the 
hight of a steeple which, at the same time, casts a shadow 
240 feet? Ans. 180 ft. 

37. If a staff 3 feet long casts a shadow 4 feet, how long is the 
shadow of a steeple which is 180 feet high, at the same time ? 

38. K a steeple 180 feet high casts a shadow 240 feet, what 
is the hight of a staff which, at the same time, casts a shadow 
4 feet ? 

39. The interest of $300 for 1 yr. bemg $18, what is the 
interest of $850 for the same time ? 

40. The interest of $800 for 6 m. being $24, what principal 
will gain $45 in the same time ? 

41. If a man's salary amounts to $2700 in 3 years, what will 
it amount to in 11 years? 

42. If a man's salary amounts to $9900 in 11 years, in how 
many years will it amount to $2700 ? 

43. If 12^ yards of silk that is f of a yard wide will make 
a dress, how many yards of muslin that is If yards wide will 
be required to line it ? Ans. 6^ yd. 

44. If I of an acre of land is worth $36.40, what is the value 
of 15-^ acres, at the same price ? 

45. If 6 men can mow 12 a. 3 r. 16 rd. of grass in 2 days, by 
working ^ hours per day, how many days will it take them to 
do the same if they work only 4 hours per day ? 
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46. If 2 bbl. of flour are worth as much as 3 cords of wood, 
how many barrels of flour will pay for 45 cords of wood ? 

47. A bankrupt, owing $25000, has property worth $15000 ; 
how much will he pay on a debt of $500? 

48. A man, owning ^ of a ship, sells -| of his share for 
$20000 ; what is the value of the ship ? 

49. A and B hired a pasture for $45.90, in which A pastured 

11 oxen and B 19 ; what shall each pay ? 

50. K 13 men perform a piece of work in 45 days, how many 
men must be added to perform the same in ^ of the time ? 

51. If the interest on $700 is $42 in one year, what will be 
the interest on the same sum foi* 3^ years ? 

52. How many yards of paper 2 feet in width will paper a 
room that is 13^ feet long, 12 feot wide, and 9 feet high ? 

53. If I pay $168 for 63 gallon? of wine, how much water 
shall I add that I may sell it at $2 per gallon without loss ? 

54. A certain house was built by 30 workmen in 98 days, 
but, being burned, it is required to rebuild it in 60 days ; how 
many men must be employed ? Ans. 49 men. 

55. A garrison of 1500. men has provisions for 12 months, 
how long will the same provisions last if the garrison is re- 
enforced by 300 men ? 

56. If a piece of land 20 rods long and 8 rods wide contains 
an acre, how long must it be to contain the same when it is but 
2 rods wide. ' * 

57. If the earth revolves 366 times in 365 days,' lajdwit time 
does it revolve once? Ans. 23 h. 56g^m. 

58. A wall which was to be built 24 feet high was l-aised 8 
feet by 6 men in 12 days ; how many men must be employed to 
build the remainder of the wall in 12 days more ? 

59. A wall was completed by 12 men in 12 days ; how many 
men would complete the same in 4 days ? 

60. If a man perform a journey in 6 days when the days are 

12 hours long, in how many days of 8 hours each will he per- 
form the same ? Ans. 9 days. 

61. A cistern has a pipe that will fill it in 6 hours ; how many 
pipes of the same size will fill it in 45 minutes ? 
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62. A cistern has 3 pipes ; the first will fill it in 3 honrs, the 
second in 4 hours, and the third in 5 hours ; in what time will f 
they together fill the cistern? Ans. IJ^h. ' 

63. Paid $3.50 for 7 lb. of tea ; what should I pay for 19 lb. ? 

64. A can cut a field of grain in 8 days ; A and B can cut it 
in 6 days. In what time can B do the same ? 

65. If 2 horses can draw a load of 16 tons upon a railway, 
how many horses will be required to draw 72 tons ? 

66. A fiirm was sold at $25.50 per acre, amounting to 
$1925.25 ; how many acres did the fiirm contain ? 

67. A garrison of 1000 men have 14 oz. of bread each per 
day for 120 days; how long will the same bread last them if 
each man is allowed but 12 oz. per day ? Ans. 140 d. 

68. If T^r of a ship cost $25000, what is \i of her worth ? 

69. At $27 per cwt, what is the cost of 37^ lb. ? 

70. The earth moves 19 miles per second in her orbit 5 how 
&r does she go in 3 m. 27 sec. 

COMPOUND PROPORTION. 

332. Compound Proportion is an equality of two ratios, 
one of which is compound and the other simple ; thus, 

16* o[''^^'^y^^ compound proportion ; 
and 48 : 24 : : 18 : 9, is the same reduced to a simple form. 
NoTB. The compound ratio may consist of any number of couplets. 

333i Every compound proportion may be reduced to » 
simple form, and, moreover, every example in compound propor- 
t'on may be solved by means of two or more simple proportions. 

Ex. 1. If 6 men in 8 hours thresh 30 bushels of wheat, in how 
many hours will 2 men thresh 5 bushels ? 

BT 8IMPU PROPORTION. 

2:6:: 8 : 24, and 
30 : 5 : : 24 : 4, Ans. 

333. What Is Compound Proportion ? 333. Biay an example in componnd pro- 
portion be solTed by rimple proportion f Analyse Ex. 1. 
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In solving this question by simple proportion, we, in the first 
place, disregard the cunount of labor, and inquire how long it 
will take 2 men to do as much as 6 men in 8 hours. Having 
found 24 hours to be the answer to this question, we next disre- 
gard the number of men, and inquire how long it will take to 
thresh 5 bushels of wheat if 30 bushels are threshed in 24 hours, 
and thus obtain 4 hours, the true answer to the question. 

In this operation, the given number of hours, 8, is first multi- 
plied by 6 and the product divided by 2, then this quotient is 
multiplied by 5 and the product divided by 30 ; but it will an- 
swer the same purpose to multiply the 8 by the product of the 
two multipliers, 6 and 5, then divide the number so obtained by 
the product of the two divisors, 2 and 30 ; thus, 



BT OOMPOUND PBOPORTIOH. 

30 : 5) ' ' • • Here 2 is multiplied by 

60 3 30 for a divisor, and the 

8 product of 6 and 5 is mul- 

6 )'240"( 4, Ans. ^P^^ ^^ ^ ^^'^ * dividend. 

240 

It will be seen that, of the first two couplets, i qa ! 5 r » ^^^ 

ratio is less them a unit and the other greater ; but there is no 
impropriety in this, for one condition of the question requires the 
answer to be greater than the 3d term, and the other condition 
requires it to be less. Hence, 

334. To solve questions in Compound Proportion. 

Rule. Write that given number which is of the same kind 
as the required answer for the Sd term ; take any two of the re- 
maining terms that are alike, and, considering the question 
as DEPENDING ON THESE ALONE, arrange them as in simple 
proportion; arrange each pair of like terms by the same 
principles; and then multiply the continued product of the 2d 
terms by the Sd term, and divide this result by the continued 
product of the 1st terms ; the quotient wiU be the term sought. 

334* Rule fin: compound proportion T 
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NoTB. The work may often be mach abridged by canceling factors in 
the 2d and 3d terms, with like factors in the let terms (144, Note). 

Ex. 2, If 6 men in 15 days earn $135, how many dollars will 
9 men earn in 18 days ? 

6men: 9men) , . $135 , 4th tenn, 
15 days : 18 days ) 

9X18X135 = 21870 = continued product of 2d and 3d terms, 
6X 15 = 90 = continued product of Ist terms. 
21870^90 = 243, Ans. 

THE SAME CANCELED. 

9 X 27 = 243, Ans. ) [^ fi 

3. If 4 men, in 24 days of 9 hours each, build a wall 40 ft 
long, 9 ft. high, and 4 ft. thick, in how many days of 6 hours 
each can 8 men build a wall 60 ft. long, 12 ft high, and 5 ft 

thick ? Ans. 45. 

8 men : 4 men 
6 hours : 9 hours 

40 ft long : 60 ft long 

9 ft high : 12 ft high 
4 ft. thick : 5 fb. thick 

4. If a fiimily of 6 persons spend $600 in 8 months, how 
many dollars will be required for a &mily of 10 persons in 14 
months ? ^ Ans. $1750. 

5. If a family of 6 persons spend $600 in 8 months, how 
many months will $1750 sustain a fiimily of 10 persons ? 

6. K a family of 6 persons spend $600 in 8 months, how 
large a family may be sustained 14 months for $1750? 

7. If the transportation of 12 boxes of sugar, each weighing 
4 cwt, 40 miles, cost $8, what mu6t be paid for carrying 40 
boxes, weighing 3^ cwt each, 75 miles ? Ans. $43.75. 

8. K 4 men dig a trench 84 feet long in 2^ days, how many 
men can dig a trench 336 feet long in 4 days? Ans. 10. 

9. If 4 men dig a trench 84 ft. long and 5 ft. wide in 3 days, 

how many men can dig a trench 420 ft long and 3 ft wide in 4 

days? Ans. 9. 

23 



y : : 24 days : 
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10. If 2 men dig a trench 50 ft. long, 5 ft wide, and 3 ft. deep 
in 3^ days, how many men can dig a trench 300 ft. long, 2^ ft. 
wide, and 4 ft. deep in 7 days ? Ans. 4. 

11. If 6 men dig a trench of 4 degrees of hardness, 35 ft. 
long, 6 ft. wide, and 5 ft. deep in 5 days, how many men can dig 
a trench of 6 degrees of hardness 105 ft. long, 4 ft. wide, and 3 ft. 
deep in 2 days ? Ans. 27. 

12. If 5 men, in 4 days of 10 hours each, dig a trench of 10 
degrees of hardness, 50 ft. long, 3 ft. wide, and 6 J ft deep, how 
many men can dig a trench of 5 degrees of hardness, 75 ft. long, 
4^ ft. wide, and 4J ft. deep, in 9 days of 8 J hoars each ? 

13. If $100 gain $6 in 1 year, what will $300 gain in 8 m. ? 

14. If $300 gain $12 m 8 months, what will $100 gain m 1 
year ? 

15. If $100 gain $6 in 1 year, in what tune will $300 gain 
$12. 

16. If $100 gain $6 in 1 year, what principal will gain $12 
in 8 months ? 

17. If a 2-penny loaf weighs 9 oz. when wheat is 6s. 6d. per 
bushel, how much bread may be bought for 3s. 2d. when wheat 
is worth 4s. 9d. per bushel ? Ans. 141b. 10 oz. 

18. A wall, which was to be built 32 feet h'gh, was raised 8 
feet by 6 men in 1 2 days ; how many men must be employed to 
build the remainder of the wall in 9 days ? Ans. 24. 

19. K 6bbl. of flour serve a family of 8 persons 12 m., how 
many bbl. will serve a family of 12 persons 16 months? 

20. If 16 horses eat 24 bushels of oats in 6 days, how many 
bushels will 23 horses eat in 20 days ? 

21. A garrison of 1600 men have bread enough to allow 24 
ounces per day to each man for 25 days ; but, the garrison being 
re-enforced by 400 men, how many ounces per day may each 
man have in order that they may hold out against the enemy 30 
days ? Ans, 16 oz. 

22. If 3 compositors, in 2 days of 9 hours each, set type for 
27 pages, each page consisting of 36 lines of 45 letters each, 
how many compositors will set 36 pages of 40 lines of 54 letters 
each, in 6 days of 8 hours each ? 



COMPOUND PROPORTION. 267 

23. If a man, walking 12 hours a day for 8 days, travel 384 
miles, in how many days of 10 hours each would he walk 240 
miles, travelling at the same rate ? Ans. 6. 

24. If a man travel 280 miles in 7 days, travelling 10 hours 
each day, how many miles will he go in 12 days, travelling at 
the same rate, only 9 hours each day ? 

25i K 12 horses or 10 oxen eat 2 tons of hay in 8 weeks, I 
how much hay will 1 8 horses and 25 oxen eat in 6 weeks ? ' * 

26. If it take 33 reams of paper to make 1500 copies of a 
book of 11 sheets, how many reams will be required to make 
2500 copies of a book of 9 sheets ? Ans. 45. 

27. If 600 tiles, each 12 inches square, will pave a court, 
how many tiles that are 10 inches long and 8 inches wide will 
pave another court which is 3 times as long and half as wide ? 

28. How many bricks, each 8 inches long, 4 inches wide, and 
2 inches thick, would occupy the same space as 600 stones, each 
2 feet long, 1^ feet wide, and 8 inches thick ? 

29. If 7 .shares in a bank yield their owner $17.50 in 3 
months, how much will 1 2 shares yield in 2 years ? 

30. If 3 men, in 16 days of 12 hours each, buUd a wall 30 ft. 
long, 8 ft. high, and 3 ft. thick, how many men will be required to 
build a wall 45ft. long, 9 ft. high, and 6 ft. thick, in 24 d^s of 9 
hours each ? Ana. 9 men. 

31. If the transportation of 9 hhd. of sugar, each weighing 12 
cwt, 20 leagues, cost $50, what must be paid for the transpor- 
tation of 50 tierces, each weighing 2 J cwt., 300 miles ? 

32. If $300 gain $18 in 9 months, what is the rate percent ? 

33. If a bar of silver 2 ft. 1 in. long, 6 in. wide, and 3 in. thick, 
be worth $2725, what is the value of a bar of gold 1 ft;. 9j J in. 
long, 8 in. wide, and 4 in. thick, the specific gravity of silver to 
that of gold being as 10.47 to 19.26, and the value per oz. of 
silver being to that of gold as 2 to 33 ? Ans. $128293. 

34. If 496 men, in 5 days of 12 h. 6 m. each, dig a trench of 
9 degrees of hardness 465 feet long, 3f feet wide and 4} feet 
deep, how many men will be required to dig a trench of 2 de- 
grees of hardness 1 68f feet long, 7^ feet wide, and 2| feet deep, 
in 22 days of 9 hours each ? Ans. 15. 
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ALLIGATION. 

335« Alligation treats of mixing simple substances of 
different qualities, producing a compound of some intermediate 
quality. It is of two kinds, Medial and AUernate. 

ALLIGATION MEDIAL. 

3d6« Alligation Medial is the process by which we find 
the price of the mixture, when the quantities and prices of the 
simples are given. 

Ex. 1. A merchant mixes 5 gallons of oil worth 4s. per gal. 
with 4 gal. at 5s., 2 gal. at lis., and 3 gal. at 12s. What is 
the value of a gallon of the mixture ? 

5 gal. at 4s. per gal. are worth 20s. 
'4 « 5s. « « 20s. 

2 « lis. « " 228. 

3 « 12s. " '< 36s. 

.'. 14 gal. are worth 98s. 

and 1 gal. is worth ^ of 98s. = 7s. Ans. 

All examples of this nature are solved on this plan. Hence, 

337, To find the price of a mixture when the number 
of articles mixed and their prices are given, 

Rule. Divide the total value of the articles mixed by the sum 
of the simples, and the quotient is the price of onb. 

2. A miller mixes 20 bushels of com worth 80c. per bush, 
with 10 bush, of rye at $1, 40 bush, oats at 35c., and 30 bush, 
of barley at 90c. ; what is the price per bushel of the mixture ? 

3. A grocer mixes 10 pounds of sugar worth 6c per lb. with 
12 lb. at 8c., 4 lb. at 12c., and 5 lb. at 15c. ; what is a pound of 
the mixture worth ? 

ALLIGATION ALTERNATE. 
838t Allioatiox Alternate is the process of mixing 

335. What does Alligation treat off It U of how many kinds ? What T 336. Whal 
fi AlUsation Medial ? 337. Kule ? 
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quantities of different prices so as to obtain a mixture of a re- 
quired intermediate price. There are three problems. 

339, Problem 1. The prices of several kinds of 
goods being given, to ascertain how much of each kind 
may be taken to form a compound of a proposed medium 
price. 

Ex, 1. A farmer wishes to mix oats worth 30c. per bush, with 
barley worth 45c., so as to make a mixture worth 42c. ; how 
many bushels of each may he take ? 

Analysis. It is evident that he must mix them in such pro- 
portions as to gain just as much on his oats as he loses on the 
barley. Now, he gains 12c. on 1 bush, of oats, and loses but 3c. 
on 1 bush, of barley ; .-., for each bushel of oats he must take 
12 -r* 3 = 4 bushels of barley. 

SECOND METHOD. 

.o ( 30^ 3 — 12c. X 3 = — 36c., deficiency. 
*^ 1 45J 12 -{- 3c. X 12 = + 36c,, surplus. 

Having written the prices of the oats and barley in a vertical 
colunm and the price of the mixture at the left, as above, we 
write the difference between the mean price (i. e. the price of 
the mixture) and the price of the oats against the price of the 
barley, and the difference between the mean price and that of 
the barley against the price of the oats, and the differences stand- 
ing against the prices of the oats and barley, respectively, will 
represent the proportioned quantities of oats and barley to be 
taken ; for it will be seen that the product of the deficiency in 
the value of a bushel of oats, multiplied by the number of bushels 
of oats ( — 12c. X 3= — 36c.), is necessarily equal to the pro- 
duct of the surplus in the value of a bushel of barley multiplied 
by the number of bushels of barley (-f- 3c. X 12 = -}- 36c.), 
since the two products are composed of the same factors ; and 
one representing a deficiency and the other a surplus, they wiU 
balance each other. 

In the same manner, any number of pairs of simples may be 

388. Whftt Is AlHgfttioQ Alternate? How many Problems ? 339. Object of Prob 
Imn 1 T Explain the aoalrsls of Bx. 1. Bxplain the 2d method. 

28* 
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made to balance, as in Ex. 2, the price of one simple in each 
pair being less and that of the other greater than the mean price. 

In performing the operation, the terms are coimected by a line 
merely for convenience of reference in comparing them. 

2. A merchant has 4 kinds of sugar, worth severally 6c., 8c., 
13c., and 16c., per lb. ; how may he mix them so as to make a 
mixture worth lOc. per lb. ? 



OPERATION. 



6—. 6 



10^ 



13-J 
16-^ 



3 
2 



_4c. X 6 = — 24c.) oAp 
— 2c. X 3 = — 6c. j — ^^<^ 
+3c.X2 = +^6c.^_^30^ 



4 +6c. X 4 = 

Each pair of these products, viz. the 1st and 4th, and the 2d 
and 3d, will necessarily balance ; for they are composed of the 
SAME FACTORS, and the one marked -|- represents a surplus and 
the one marked — represents a deficiency. By this method the 
quantities always balance in pairs, however many simples may 
De put in the mixture. 

340. There evidently may be as many independent answers, 
all correct, as there are different ways of paiHng the simples ; 
and, by taking multiples of these, the results may be varied 
Indefinitely, so that there may be an infinite number of answers 
to one question. 

Among other methods, the 2d example may have the follow- 
ing solutions, and each may be proved correct by Alligation 
Medial, 



10^ 



6-. 




3 lb. at 6c. 


8- 


-n 6 lb. " 8c. 


13-J 




4 lb. " 13c. 


16- 




2 lb. " 16c. 



6= 



loJ ^ 
^" ] 13-- 

11^ 



3 + 6 = 9 lb. at ec 

6 lb. " 8c 
4 lb. « 13c. 

4 + 2= 6 lb. " 16c. 



From these illustrations : 

Rule. Write the' prices of the several simples in a vertical 
column ; on the left, separated by a line, write the proposed 
medium price ; connect by a line, each price thai is less than the 



339. Bzplain Bz. 2. How are the prioM connected ? How do they balance ? 340. 
How many answers may theare he? HowpEOTedcorzeet? Bole? 
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medium with one or more that is greater, and each that is greater 
with one or more that is less ; write the difference between the 
medium price and the price of each simple against the number 
or numbers with which the simple is connected ; these differences, 
or their sum if two or more stand against one price, will be the 
proportional parts of the severed simples which mag be taken to 
form the mixture, 

341. Each of the foregoing methods is simple and correct, 
but, for the convenience of the merchant, there is a better mode, 
viz. : Assume the quantities of the simples, and then, by calcu- 
lation, correct the assumption, as follows : 

3. A merchant has 5 kinds of wine worth 5s., 6s., 8s., 13s., 
and 15s. per gal. What quantities of each may he take to make 
a mixture worth 9s. per gallon ? 

8. gal. 8. 8. 

5 7X— 4=— 28 

6 6X— 3=— 18 8. 
9s. ^ 8 6 X — 1 =— _^ — 52, deficiency. 

13 2X +4=4- 8 

15 4 X + 6 =-f-^ +32, surplus. 

gal. 8. — 20, deficiency. 

Add wine at 15s., 4 X + 6 = +24, surplus. 

+4, surplus. 
Substract wine at 13s., — 1 X + 4 = — 4, deficiency. 

Having assumed 7 gal. at 5s., 6 gal. at 6s., 6 gal. at 8s., 2 gal. 
at 13s., and 4 gal. at 15s., we find the mixture is not worth so 
much as it should be by 20s. Now this may be remedied by 
putting in more of the higher priced wines or less of the 'cheaper. 
If we add 4 gal. more of the 15s. wine, this will balance the defi- 
ciency and create a surplus of 4s., and this may be corrected by 
taking out 1 gal. of the 13s. wine. There are now in the mix- 
ture 7 gal. at 5s., 6 gal. at 6s., 6 gal. at 8s., 1 gal. at 13s., and 
8 gal. at 15s. 

Remark. The deficiencies are marked by the sign — and 

the excesses by + to aid the mind in making corrections. 

._ — 

^1. Another method, explain it. What la the remaxk T 
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NoTB. This mode of correcting may be indefinitely varied, hence the 
merchant may take the simples in a ratio more nearly as he desires than by 
either of the other modes. 

Let the pupil solve the following examples by each of ih9 
three modes, and prove them : 

4. A grocer wishes to mix teas worth 25c., 33c., 48c., 56c, and 
75c. so that the compound may be worth 45c. per pound. How 
many pounds of each may he take ? 

5. A farmer has cows worth $16, $20, $28, $40, and $50 per 
head ; what number of each may he sell at an average price of 
$30 per head ? / 

343, Problem 2. The price of each of the simples, 
the price of the compound, and the quantity of one kind 
being given, to find how much of each of the other sim- 
ples may be taken : 

Rule. JFind the proportioned parts as in the preceding Prob- 
lem ; then say^ as the proportional part of that simple whose 
quantity is given is to the given quantity, so is each of the 
other proportional parts to the required quantity of each of the 
other simples, severally. 

Ex. 1. How many pounds of sugar at 4, 6, 9, and 10c. per 
lb. may be mixed with 12 lb. at 13c. to make a compound worth 
8c. per lb. ? Ans. 15, 9, 6, and 6 lb. at 4, 6, 9, and 10c, 

K we connect the prices as in 
the margin, we obtain 5, 3, 2, 2, 
and 41b. for the proportional 
parts. Now if the 41b. at 13c. 
be increased in a 3 fold ratio, it 
will become 1 2 lb., the given quan- 
tity, and if each of the other 
proportional parts be increased in the same ratio, evidently the 
price per lb of the mixture will remain unaltered ; thus, 

4 lb. at 13c. : 12 lb. at 13c. : : 5 lb. at 4c. : 15 lb. at 4c. 

4 lb. at 13c : 12 lb. at 13c. : : 3 lb. at 6c. : 9 lb. at 6c. 

etc. etc 




341. Whftt Is the Note ? 342. Object of Problem 8 ? Rule ? Explanation ? 
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2. How many gallons of wine at 8, 10, and 15s. per gal. may 
be mixed with 15 gal. of water of no exchangeable value, to 
make a mixture worth 12s. per gal. ? 

3. How many lb. of wool at 30, 40, and 50c. per lb. may be 
mixed with 24 lb. at 45c. to make a mixture worth 42c. per lb. ? 

343, Pboblem 3. The prices of the several simples, 
the price of the compound, and the entire quantity in the 
compound being given, to find how much of each simple 
may be taken : 

Rule. Find the proportional parts as in ProUem 1 ; then 
sayy as the sum of the proportional parts is to the whole compound, 
so is e€u:h of the proportional parts to the required quantity of 
each* 

Ex. 1. I have 4 kinds of coffee, worth 8, 11, 14, and 20c per 
pound ; how many pounds of each may I take to form a com^ 
pound of 60 lb. at 13c. per lb. ? 

Ans. 28, 4, 8, and 20 lb. at 8, 11, 14, and 20c 



c. lb. 

f'8-n 7 



13c. < 



14J 
20—' 



1 










2 










5 






• 




15: 


601b. 


::71b. 


: 28 lb. 


at 8c 


15: 


601b. 


: : 1 lb. 


: 41b. 


at lie 



etc etc. 

We find that the sum of the proportional parts, if linked as 
above, is 151b., and if this be quadrupled, 60 lb., the required 
compound, will be obtained; but the whole compound will be 
quadrupled by increasing each of the proportional parts in a 
four fold ratio. 

2. How many ounces of gold, that is 16, 18, 20, and 24 carats 
fine, may be taken to form a mass of 72 ounces 21 carats fine ? 

3. How many sheep worth 9, 12, 16, 18, and 24s. each, may 
be taken to form a flock of 125 sheep worth 15s. each ? 

'  I ^  I — w ■■-■■■ .  .  .  I . I ..  -• 

343. Ol^eot of Problem 8? Rate? ExpUoAtioii 7 
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INVOLUTION. 

344* A Power of a number is the prodact" obtained bj 
using the number two or more times as a factor. 

Involution is the process of raising a number to a power. 

The number involved is the 1*^ power of itself. It is also the 
root of the other powers (Art 112, Notes 3 and 6). 

345. The Index or Exponent of a power is a figure 
placed at the right and a little above the root to show how many 
times it is used as afaxiar (Art. 112, Note 4) ; thus, 



4X 4= 1 6=4^, i. a, the second power or square of 4. 
4X4X4= 64=4', i. e., the 3d power or cube of 4. 
4X4X4X4= 256=4*, i.e., the 4th power of 4. 
4X4X4X4X4=1024=4*, i. e., the 5th power of 4. 

Hence, 

346, To involve a number to any required power, 

Rule. 1. Write the index of the power over the root ; or, 

Rule 2. Multiply the number by itself and (if a higher 
fower than the second is required) multiply this product by the 
original number, and so on until the root has been taken as a fac- 
tor as many times cls there are units in the index of the required 
power. 

Ex. 1. What is the 3d power of 6 ? 

Ans. 6«= 6 X 6 X 6= 216. 

2. What is the 5th power of 3 ? Ans. 243. 

3. What is the 4th power of 5 ? 

4. What is the 8th power of 2 ? 

5. What is the 2d power of 16? Ans. 256. 

6. What is the 3 power of f ? 

6""3'l,3j ~3 ^3 ^^"""S''""!?'^®' 



344. What is the Poorer of a namher ? What is Inyolution ? What Is the number 
inTolTed? 345. Whatis the Index or Exponent of a pbirer? 346. Rule for inToli»> 
tion? Seoondrule? 
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7. What is the 2d power of ^ ? 

8. What is the 3d power of .03 ? Ans. .000027. 

9. What is the 4th power of .12 ? 

10. What is the square of 2^ ? 

2J=| ; and (|)«=fi=5 ^. Ans. 

11. What is the cube of 3J ? 

Note 1. It will be observed that a mixed number is first reduced to an 
improper fraction, and a common fraction is reduced to its lowest terms, 
and then each term is involved separi^tely. Also that the number of deci- 
mal places in the power of a decimal is equal to the number of decimal 
places in the root multiplied by the index of the power (Art. 171). 

Note 2. The powers of a number greater than unity, are greater than 
the root, and the powers of a proper fraction are less than the root ; thus, 
the cube of 2 is 8, which is greater than 2 ; and the square of f is ^, which 
is greater than 1 ; but the square of | is |^, which is less than f . 

347. To multiply different powers of the same number 
together : 

Rule. Add the indices of the factors together, and the sum 
will be the index of the product, 

12. Multiply the square of 3 by the cube of 3. 

Ans. 32x38=3*; i. e. Yx^ X 3 X 3 X 3=3«=243. 

13. Multiply 52 by 5*. Ans. 5«. 

348* To involve a quantity that is already a power : 

Rule. Multiply the index of the given number by the index 
of the power to which it is to be raised. 

Thus, the 3d power of 2« is 2«, for 2^=2 X 2, and the 3d 

power of 2X2 is 2X 2X 2X 2 X 2X2=2X 2X 2X 2 X 
2X2 = 2«=64. 

14. What is the 4th power of 3» ? Ans. 3^. 

15. What is the 5 th power of 2* ? 



346. What is done with a mised namber ? How is a eommon flractioii inyolved ? 
How many decimal places in the power of a decimal ? If the root is greater than one^ 
are its powers greater or lees than the root ? If the root is less than one ? 347. Rule 
for multiplying different powers of the same number together? 348. Rule for involT* 
ing a power ? 
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349. To divide a power of a number by any other 
power of the same number : 

Rule. Svbtract the exponent of the divisor from the exponent 
of the dividend. 

1 6. Divide 5' by 5«. Ans. 5^ -s- 5« = 5*, for 5' -^ 5» = ^^ = 
5X5X5X5X5X5X5^ ;^^,^/^ 

5X5X5 /N/N/\ 

17. Divide 8* by 8^ 18. Divide 4' by 4». 



EVOLUTION. 

350. A ROOT of a number is one of the equcd factors whose 
continued product is that number (Art. 112, Note 3). 

Evolution or Extracting Roots is the resolving of a 
quantity into as many equcd factors as there are units in the 
index of the root. 

351t There are two methods of indicating a root, one by 
means of the radical sign, ^, and the other by means of a 
fractional index. 

The figure placed over the radical sign is the index of the 
root, and is always the same as the denominator of the fractional 
index ; thus, the cvhe root o/* 8 is ^ 8 or 8i 

The square root of the cube of 4, or the cube of the square root 
of4, is^4«or4i 

If no number is over the radical sign, 2 is understood. 

853. Evolution is the reverse of Involution. 

In Involution the root is given and the power required. 

In Evolution the power is given and the root required. 

/' ' "  .  - . , . 

349. Rnle for dividing one powor by another power of the same number? 
350. What is the Root of a number? What ii Bvolutlon? 351. How many 
methods of Indicating a root? What? What Is the index of the root? What of the 
Udex2? 
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353. All numbers can be involved to an^ required power, 
but comparatively y<?w can be evolved. 

Those numbers which can have their roots extracted are called 
perfect powers, and their roots are rational numbers. Numbers 
whose roots cannot be taken are called imperfect powers, and 
their roots are irrational or surd numbers. 

A number may be a perfect power of one name or degree, 
and an imperfect power of another ; thus, 16 is a perfect square, 
but an imperfect cube, whereas 27 is a perfect cube, but an im- 
perfect square ; again, 64 is a perfect square, cube, and sixth 
power. 

354. Every power and every root of 1 is 1. There is no 
other number whose powers and roots are all alike. 

The roots of a proper fraction are greater than the fraction, 
and the roots of any number greater than unity are less than the 
number ; thus, y^J = f, which is greater than f ; i^f| = |, 
which exceeds f } ; but ^ J| = |, which is less than Jf ; ^8 
= 2, which is less than 8. 

EXTRACTION OF THE SQUARE ROOT. 

355. To EXTRACT THE SQUARE ROOT of a number is to 
resolve it into two equal factors, u e, to find a number which, 
multiplied into itself will produce the given number. 

356* The square of a number consists of twice as many 
figures as the root, or of one less than twice as many ; thus, 
Roots, 1, 9, 10, 99, 100, 999. 

Squares, 1, 81, 100, 9801, 10000, 998001. 

Hence to ascertain the number of figures in the square 
root of a given number, 

353. Can all numbers be inrolTed? Evolved? What are perfect povrers? 
Rational roots? Imperfect powers? Irrational or surd roots? May a number be 
a perfect power of one degree and an imperfect power of another degree ? A perfect 
power of several degrees? Illustrate. 354. What of 1? The roots of a proper frac- 
tion, are they greater or less than the fraction ? The roots of a number greater than 
one? 355. To extract the square root of a number, what? 356. How many 
Pgures in^'the square of a number ? 

24 
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Rule. Beginning cU the right, paint off the number into 
periods of two figures e<ich, and there will he one fiigure in the 
root for each period of two figures in the square, and if there is 
an odd figure in the square there will he a figure in the root for 
that, 

Ex. 1. How large a square floor can be laid with 576 square 
feet of boards ? 

K we knew the length and breadth of a floor, we should find 
its area by multiplying the lepgth by the breadth (Art 101), 
or, in this example (since length and breadth arc equal), by 
multiplying the length by itself. But we are now to reverse this 
process, and, knowing the area, to find the length of one side. 

Since the number, 57 6, consists of three figures, its root will 
consist of two figures, tens and units, and the square of the tens 
must be found in the 5 (hundreds). 

OPSKAXION. 

5 7 6(24 'Now the square of 2 (tens) is 4 (hun* 

4 dreds) and the square of 3 (tens) is 9 

. . V r-y-« (hundreds) ; and, as 5 (hundreds) is less 

17 6 *^° ^ (hundreds) there can be but 2 

. (tens) in the root. Let us now construct 

a square, Fig. 1, each side of which shall 

be 2 tens (= 20 feet) in length. The 

area of this square is 20X20 = 400 square feet, which, deducted 

from 576 feet, will leave 176 square feet to be used in enlarging 

the floor. To preserve the square 
Fig. 1. form, this addition must be made 

upon the 4 sides of the floor, or, 
more conveniently, equally upon 2 
adjacent sides, as in Fig. 2. From 
the nature of the case, the 2 addi- 
tions, hm and or, are of a uniform 
breadth; and, if their length were 
known, we could determine their 



o 

C4 



20 
20 



4 sq. ft. 



20 feet. breadth by dividing their area, 176 

feet, by their length (Art. 102). 
But we do know the length of hh -f- or, viz. twice the tens of 



356* To afloertain the nmnber ct figures in % square root, Rule? Explain 
IBx. 1. 
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O 



20 
4 

80 


4 
4 

16 


c 

20 • 
20 

400 


20 

4 

*80 



20 feet. 



b 4 ft. 



the root = 4 (tens or 40 ft.), and this is sufficiently near to the 
p. ft whole length of the additions 

•• e* • n m to serve as a trial divisor. 

Now 176 -^ 40, or, what is 
the same in effect, 17 — 4, 
^ gives 4 feet for the breadth 
of the addition, and this added 
to the trial divisor, 40, or 
annexed to the 4 (tens) will 
give 44, the whole length of 
om-\-cr, the true divisor. And 
44 X 4= 176 ; i. e. the length 
of the addition multiplied by 
9 its breadth gives its area. 

It will be seen that every 
foot of board is used, and the floor is a square, each side of which 
is 20 + 4 = 24 ft. long, Ans. ^ 

357i The same species of reasoning applies, however many 
figures there may be in the root Hence, 

To Extract the Square Root of a number, 

Rule. 1. Separate the given number into periods of two 
figures each^ by placing a dot over units, hundreds, etc. 

2. Find the greatest square in the left-hand period and set its 
root at the right, in the place of a quotient in long division. 

3. Subtract^the square of this root figure from the left-hand 
period, and to the remainder annex the next period for a divi- 
dend. 

4. Double the root already found for a trial divisor, and, 
omitting the right-hand figure of the dividend, divide and set the 
quotient as the next figure of the root. Also set it at the right 
of the trial divisor, and so form the true divisor. 

5. Multiply the true divisor by this new root figure, and subtract 
the product from the dividend. 

6. To the remainder annex the next period for a new dividend, 
double the part of the root already found for a trial divisor, and 
proceed cu before until aU the periods have been employed. 



357« Bttle for ratraotiag the squara root of a number 7 
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NoTB 1. The left-hand period map consist of bat one figure 
KoTB 2. The trial divisor being smaller than the tme divisor, the quo- 
tient is frequently too large, and a smaller number must be set in the root. ThiA 
usually occurs when the addition to the square, a c, is wide, and, conse- 
quently, the square, A n, large ; or, in other words, when the trial divisor is 
much less than the true divisor. 

368, Proof. Square the root ; thui, in Ex. 1, 24' = 576. 
2. What is the square root of 401956? 

OPSRATIOir. 

4 6 1 9 5 6(6 3 4, Ans. 
36 



1 2 3)4 1 9 
369 



1 2 6 4)5 5 6 
5056 



d. What is the square root of 191844? Ans. 438. 

4. What is the square root of 677329 ? 

5. What is the square root of 67081 ? 

OPBKATlOlff. 

6 7 8 i (2 5 9, Ans. ^ ^^^ example, the lefb- 

4 hand peciod consists of but 

45^2 7 ^^^ figure. So, also, the 

ooK trial divisor, 4, is contained 

in 27 six times ; anc^ the 2d 

5 9)4 5 81 remainder, 45, equals the 

^^81 divisor; stiU, the true root 

figure is but 5. 

6. What is the square root of 9765625 ? Ans. 3125. 

7. What is the square root of 136161 ? 

8. What is the square root of 42016324 ? Ans. 6482. 

9. What is the square root of 43046721 ? 

10. What is the square root of 22014864 ? Ans. 4692. 

11. What is the square root of 1522756 ? 

12. What is the square root of 18671041 ? Ans. 4321. 

13. What is the square root of 6091024? .. 

 

357. WlM(i8Not«l? Notes? 868. Proof? BzplainBs. 6? 



SQUARE ROOT. 281 

14 What is the square root of 16777216 ? 

OPEBA^ON. 

16 7 7 7 2 16(4096, Ans. . "^^^^^ » ^oot figure 

I Q is 0, as in this example, 

Q A Q\ 777 9 we simply annex to 

7 28 1 . the trial divisor, and 

^ bring down the next 

8186)49116 period to complete the 

4 9 116 new dividend. 


15. What is the square root of 5764801 ? 

16. What is the square root of 1948576 ? 

17. What is the square root of 282475249 ? Ans. 16807. 

Note 3. In extracting the root of a decimal, pnt the first point over kun- 
dredths and point toward the right, and if the last period is not full, annex 

18. What is the square root of .4096? Ans. .64. 

19. What is the square root of .({625^ 

20. What is the square root of 39!0625/? Ans. 6.25. 

21. What is the square root of 6^)46.6176 ? 

22. What is the square root of 5.6 ? Ans. 2.36-[-. 



OPKRATION. 



5.6 ( 2.3 6 -f- ^ there is a remainder after 

4 employing all the periods in 

4 3 ^ l~6l) *^® given example, the opera- 

2 2 9 tion may he continued at plea- 

-^ sure by annexing successive 

466)3100 periods of ciphers, decimally ; 

^'^ ^ ^ there will, however, in such 

472) 30400 e;camples, alway$ he a remain- 

der ; for the right-hand figure 
of the dividend is a cipher ^ whereas the right-hand figure of the 
subtrahend is, necessarily y the right-hand figure of the square of 
some one of the nine significant figures, the right-hand figure 
of the root and of the divisor being always alike. Now, no one 
of these nine figures, squared, will give a number ending with 
a cipher ; .*., the last figure of the dividend and of the subtra- 
hend being unlike, there must be a remainder, 

23. What is the square root of 2 ? Ans. 1.41421+. 

358. Explain Sx. 14. What is Nota 8 ? Bzplaia Ex. 22. 
24* 
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24. What is the square root of 20 ? Ans. 4472-]-. 

25. What is the square root of 316 ? 

26. What is the square root of 31.6 ? 

359. To extract the root of a common fraction, or of a 
mixed number : 

Rule. Reduce the fraction or mixed number to its simplest 
form^ and then take the root of the numerator and denominator 
separately ; or, if either term of the fraction, when reduced, is 
an imperfect square, reduce the fraction to a decimal (Art 173), 
and then proceed as in the foregoing examples, 

27. What is the square root of || ? 

28. What is the square root of -^ ? Ans. f . 

29. What is the square root of i^ ? 

80. What is the square root of 20^ ? 

y20J=y^ = | = 4J, Ans. 

81. What is the square root of 10^^ ? 

82. What is the square root of | of Jf ? 

83. What is the square root of ^ ? 



Ans. .654-|-. 



2J 
84 What is the square root of ~ ? 



Application op the Square Root. 

Fig. 1. A 

360. A Triangle is a figure bounded 
by three straight lines. 

A right-angled triangle has one of its 
angles a right angle, as at C. 

The side opposite the right a^gle is 
called the hypothenuse ; the other two sides 
are the hose and perpendicular. 




B Base. 



!<59. Rale for extracting the root of a common ft«ction or mixed number ? 860. 
What is a Triangle? A right-angled triangle? Hypotheniue? Base? 
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The square described Fig. 2. 

on the hypothenuse of a 
right-angled triangle is 
equal to the sum of the 
squares described on the 
other two sides. Also 
the square of either of 
the two sides which form 
the right angle is equal 
fo the square of the hy- 
pothenuse diminished by 
the square of the other 
side. ' This will be seen 
by counting the small 
squares in the square of 
the hypothenuse and 
those in the squares of the other two sides. Hence, 

Ist. To find the hypothenuse when the base and per- 
pendicular are given, 

Rule. Add the square of the base to the square of the per^ 
pendicular, and extract the square root of the sum. 

2d. To find either side about the right angle when 
the hypothenuse and the other side are given, 

Rule. IVom the square of the hypothentisey subtract the 
square of the other given side, and extract the square root of the 
remainder, 

Ex. 1. The base of a right-angled triangle is 6 feet and the 
perpendicular is 8 feet ; what is the hypothenuse ? 
6» = 36, 8^=64; 36 -f 64 = 100; ^^100 = 10. Ans. 10 ft. 

2. The hypothenuse of a right-angled triangle is 15 and the 
base is 12 ; what is the perpendicular? 

162 = 225,122=144; 225 — 144 = 81; y81 = 9, Ans. 

360. The sqaare of the hypothenuse equate what? The square of cme of the other 
sides ? How may this appear? 'Kule for finding the hypothenuse ? Base or Perpendioa' 
lur? Explain Ex. 1. 
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3. A ladder resting upon the ground 21 feet from a house, 
just reaches a window which is 28 feet high ; how long is the. 
ladder ? 

4. A tree that was 64 feet high is broken oiF 24 feet high, the 
part broken off turning upon the stub as upon a hinge ; at what 
distance from the bottom of the tree does the top strike the 
ground ? Ans, 32 fk. 

5. Two vessels sail from the same port, one due east 40 miles 
and the other due south 9 miles ; how fax apart are they ? 

6. A general has 9801 men ; if he places them in a square, 
how many will there be in rank and file ? 

7. How many rods of fence wiU be required to inclose 640 
acres of land in a square form ? Ans. 1280. 

8. A &j*mer sets out an orchard of 600 trees so that the num- 
ber of rows is to the number of trees in a "row as 2 to 3. The 
trees are 25 feet apart and no tree is within 12^ feet of the 
fence ; how many square feet of land in the field ? 

861. In figure 3 we have combined 
a circle (Art 109), a square (Art. 101, 
Note), and two equal right-angled trian- 
gles. The line AC is the diameter of 
the circle, the diagonal of ^e square and 
the hgpotkenuse of each of the triangles. 
The square is said to be inscribed in the 
circle and the circle is circumscribed 
about the sqliare. 
The diameter of any circle is to its circumference in the ratio 
of 1 to 3.141592, nearly; hence the diameter multiplied by 
3.141592 will give the circumference, and the circumference 
divided by 3.141592 will give the diameter. 

The area of a circle may be found by multiplying the square 
of its diameter by .785398, nearly, and if the area is divided by 
•785398, the quotient will "be the square of the diameter. 

361. What does Fig. 8 represent ? What is the line AC ? What Is said of the square ? 
Of the circle? Ratio of diameter to circumfiBrence ? How is circumference found when 
diameter is given ? Diameter when drenmlerenoe is giyen ? Area of a eiiole, how foundt 
Piametefi when area is i^rm. ? 
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S6I& Similar figures are figures that are of precisely the 
same form, whether large or small. 

The areas of all similar figures are to each other as the squares 
of their corresponding lines. 

9. What is the diameter of a circular pond which shall contain 
25 times as much area as one 8 rods in diameter ? Ans. 40 rd. 

10. The area of a triangle is 24 square inches and one side of 
it is 8 inches ; what is the corresponding side of. a similar tri- 
angle containing 96 square inches? Ans. 16 in. , 

11. What is the side of a square that shall contain 36 times ~4^ 
as much area as one whose side is 5 feet ? 

12. What is the side of a square equal in area to a circle 100 ^^ 
feet in diameter? Ans. 88.622. ft 

13. A circular field contains 10 acres; what is the length of 
its diameter ? 

14. What is the difference in the expense of fencing a circular 
10-acre lot and one oft^e same area in a square form, the fence ""** 
costing 75 c. per rod ? ' ^ * Ans. $13,653. 

15. If a pipe 3 inches in diameter will empty a cistern in 8 
minutes, what is the diameter of the pipe which will empty it in 
18 minutes ? 

16. The area of a rectangular piece of land (Art. 101, Note) 
is 50 acres, and the length of the piece is to its breadth as 5 to 1 ; 
what are the length and breadth ? 

17. A room is 16 ft long, 12 ft wide, and 9 ft high; what is 

the distance from one lower corner to the opposite upper cor- ««i^ 
ner? Ans. 21.931 -f- ft. 

18. The diameter of a circle is 10 inches ; how many inches 
in the side of the inscribed square ? Ans. ,^50 = 7.071-]-. 

Solution. * By figure 3 it is seen that the diameter of the 
circle is the hypothenuse of a right-angled triangle whose other 
sides are equal to each other; ,*. the square of either side of the 
inscribed square is one half of the square of the diameter. 

19. What is the side of the greatest square stick of timber 
that can be hewn from a log 18 inches in diameter ? 

> ^ — .  ^  1 II 

863* What are similar flgurM 7 The ntio of th« areas of similar fignns ? 
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EXTRACTION OF THE CUBE ROOT. 

8680 To Extract the Cube Root of a number is to 
resolve it into 3 equal factors ; t. 0. to find a number whichj muiU 
tiplied into its square^ will produce the given number, 

364« The cube of a number consists of three times as many 
figures as the root^ or of one or two less than three times as 
many; thus, 

Roots, 1, 9, 10, 99, 100, 999. 

Cubes, 1, 729, 1000, 970299, 1000000, 997002999. 

Hence, to ascertain the number of figures in the cube 
root of a given number, 

Rule. Beginning at the rights point off the number into 
periods of three figures eachy and there vnU be one figure in the 
root for each period of three figures in the cvhe^ and if there are 
one or two figures besides full periods in the cidfe, there will be a 
figure in the root for this part of a period, 

Ex. 1. Suppose we have 74088 blocks of wood, each a cubic 
inch in size and form, how large a cubical pile can be formed by 
packing these blocks together ? 



Trial divisor, 4800 

240 

• [ 4 

True divisor, 5044 



OPERATION. 

74088(42 Root^ 
64 



10088 Dividend. 
10088 







As there are two periods, the root must consist of two figures, 
tens and units ; and we seek the cube of the tens in the left-hand 
period ; the greatest cube in 74 is 64, whose root is 4. We 
place the root, 4, at the right of the number, and, having sub- 
tracted the cube, 64, from the lefl-hand period, we annex the next 
period to the remainder, 10, making 10088 for a dividend. 

363. To extract the cube root of a number, what? 364. How many flgum in the 
eube of a number 7 To aaeertain the number of figures in a cube root, Rule ? Explain 
Ex. 1. 
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40- inches. 



Thus, by using 64000 of the blocks, a cube is formed (Fig* 1)> 
whose edge is 40 inches and whose 
contents are 64000 solid inches, Fig. !• 

and theie are 10088 blocks re- 
maining, with which to enlarge 
the cubic pile already formed. 

In enlarging this pile and pre- 
serving the cubic form, the addi- 
tions must be made upon each of 
the 6 faces, or, more conveni- 
ently, equally upon any 3 adja- 
cent faces, e. g. a, b, and c, as in 
Fig. 2. What may be the thick- 
ness of the addition ? By divid- 
ing the contents of a rectangular 
solid by the area of one face, we 

obtain the thickness (Art. 105) ; now, the remaining 10088 solid 
inches are the contents, and the sum of the areas of the 3 square 
faces, a, b, and c, is sufficiently near the area to be covered by 

Fiff. 2 ^^® additions to form a 

.Q ' trial divisor; for the 

3 additions, a, b, and c 
(Fig. 2), are the same 
as one solid 40 inches 
wide, 3 times 40 inches 
long, and of the thick- 
ness determined by trial. 
The area of these 3 
faces is the square of 

4 (tens), which is 16 
(hundreds), multiplied 
by 3, which gives 4800 ; 
i. e., to obtain a trial di- 
visor, we square the root 
figure and annex 00 (be- 
cause the root figure is 
tens) for the area of one 

face, and then multiply this area by 3. Dividing 10088 by 
4800, we obtain the quotient 2, for the thickness of the additions, 
i. e. for the unit figure of the root. Having made these additions, 
as in Fig. 2, we see that the pile does not retain the cubic form, 
three corners, wi, m, and m, being vacant. Each of these corners 
is 40 inches long, 2 inches wide and 2 inches thick ; i. e. the 



40 
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area covered to the depth of two inches by filling the vacant cor- 
ners in Fig. 2, as seen in Fig. 3, is 2 X 40 X 3 =: 240 square 
inches ; and still there is a vacant comer, n, n, n, as seen in 




which is a cube of 2 inches on each edge ; i. e. it is a solid 2 

Fig. 4. 

40 2 




40 



2 



40 



inches thick, (the common thickness of all the additions), covering 
2X^ = 4 square inches, as seen in Fig. 4. 
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Now, if the several additions made in Figs. 3, S, and 4, be 
spread out upon a plane, as in 



or, in a consolidated form, as in 



Fig. 6, 



z 




/ZAIZACA 



/ / / A 



3 



g 



it. will be readily seen that their collective solidity will be 
obtained by multiplying the entire area which they cover, 
(40 X 40 X 3 + 40 X 2 X 3 + 2. X 2 = 5044 square 
inches), by their common thickness, 2, which will give 10088 
solid inches ; .*. a cube is formed (Fig. 4) whose edge is 40 -j- 
2 = 42 inches, and no blocks remain. 

d65« If there are more than two figures in the root, the 
same relations subsist, and the same reasoning applies. Hence, 

To extract the Cube Root of a Number, 

Rule. 1. Separate the number into periods of three figures 
each by setting a dot over units, thousands, etc, 

2. Find by trial the greatest cube in the hft-hand period, place 
its root as in square root, subtract the cube from the left-hand 
period and to the remainder annex the next period for a divi- 
dend. 

8. Square the root figure, annex two ciphers and multiply this 
result by Sfor a trial divisor ; divide the dividend by the trial 
divisor and set the quotient as the next figure of the root. 



365. Rule for extraetiog th« eabe root of a number ? 
25 
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4. MuUiply this root figure hy t?ie part of the root previously 
obtained, annex one cipher and multiply this result hy three ; add 
the last product and the square of the last root figure to the trial 
divisor J and the sum will be the true divisor. 

5. Multiply^ the true divisor by the last root figure, subtract the 
product from the dividend, and to the remainder annex the next 
period for a new dividend, 

6. Itnd a new trial divisor, and proceed cu before, until aU the 
periods have been employed. 

Note I. The notes in Art 357, with slight modifications, are equally 
applicable here. 

Note 2. If the root consists of three figures it is plain that the cube, aa 
completed in Fig. 4, must beenlarged just as Fig. I has already been enlarged. 
Hence, the new trial divisor will consist of 3 faces of Fig. 4; bnt the 
true divisor already found is the snm of the significant figures in these 3 
faces, except one face each of rr, xx, and 2z, and tvx> faces of the little cor- 
ner cnbCf nnn ; moreover, the number directly above the true divisor (in 
the operation) represents one face of nnn, and the number above that repre- 
sents the sum of one face each of the 3 long comer blocks, rr^ xx, and zz ; 
hence, to find the next trial divisor y we have only to add the true divisor already 
found to TWICE the nuwher above it, and once the number above that, and to 
the sum annex tux> ciphers. When there are many root figures this process 
is shorter than to square so much of the root as has been found, annex two 
ciphers, and multiply by 3, as directed in the 3d paragraph of the role. 

Ex. 2. What is the cube root of 21024576 ? 



1st Trial Divisor — 20* X 3 — 1200 

20X7X3— 420 
7*— 49 


8 


1st True Divisor = 1669 


13024 1st Dividend. 


2d Trial Divisor = 270* X 3 = 218700 

270X6X3= 4860 


11683 


6^ — 36 




2d True Divisor = 223596 


1341576 2d Dividend. 
•1341576 



The 1st trial divisor is contained 10 times in the dividend, yet 
the root figure is only 7. The true root figure can never exceed 
9, arid must in aU cases be found by trial. 

Squaring 20 gives the same result as squaring 2 and annexing 
00, as directed in the rule, 3d paragraph. 
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8. What is the cube root of 67917312? 



,480000 

9600 

64 



489664 



67917312(408, Ans. 
64 



3917312 
3917312 



In this example, the 1st trial divisor, 4800, is larger than the 

1st dividend, 3917 ; .•. we annex to the root, 00 to the 1st trial 

divisor for the 2d trial divisor, and bring down the next period 

to complete a new dividend. The rule, followed literally, will 

give the same result. 

Note 3. Prepare fractions and mixed numbers as directed in sqnare root 
(Art. 359). 

What is the value of the following expressions ; 

4. V2803221 ? Ans. 141. 11. ^3^-926037? Ans. 3.33. 

5. V^176523? 12. Vl^^77.696? 

6. V^^26^7176? Ans. 726. 13. V ^^-^53607? Ans. 3.43. 

7. V^^24024008? Ans. 2002. 14. V ^^H ? -^s. 5J. 

8. V387420489? 15. V^^^H? 

9. V134217728? 16. V4? -^s- 1-65+. 
10. V^^ -^''- 1-709+. 17. V^^f ? 

Application OP the Cubb Root. 

366t Bodies which are of precisely the same form are simt^ 
kir to each other, and the solid contents of similar bodies are to 
each other as the cubes of their corresponding lines, and con- 
versely, the corresponding lines are to each other as the cube roots 
of the contents. 

Ex. 1. If an iron ball 5 inches in diameter weighs 16 pounds, 
what is the weight of a ball 30 inches in diameter ? 

5» : 30^ : : 16 : Ans., or 1» : 6» ; : 16 : Ans. ; i. e. 1 : 216 : : 
161b. :34561b., Ans. 

369. What li Note 1? Note 2? Explain Ex. 2. Ex.8. What is Note 8? 366» 
Wb«t are similar bodies ? The ratio of the eontentc of similar bodies ? 
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2. If a ball 6 inches in diameter weiglis 27 pounds, what is 
the diameter of a ball that weighs 64 pounds ? 

^/^27 : ^y 64 : : 6 in. : Ans. ; i. e. 3 : 4 : : 6 in.^ : 8 in., Ans. 

3. How many bullets ^ of an inch in diameter will bo required 
to make a ball 1 inch in diameter ? 

4. If a globe of gold 1 inch in diameter is worth $100, what 
is the diameter of a globe worth $6400 ? 

5. Suppose the diameter of the earth is 7912 miles, and that 
it takes 1404928 bodies like the earth to make one as large a^ 
the sun, what is the diameter of the sun ? Ans. 886144 m. 

6. A bin is 8 feet long, 4 feet wide, and 2 feet deep ; what ip 
the edge of a cubical box that will hold the same quantity o/ 
grain? 

7. If a stack of hay 24 feet high weighs 27 tons, what is the 
hight of a similar stack which weighs 8 tons? Ans. l§ft. 

8. If a bell 4 inches high, 3 inches in diameter, and \ of an 
inch thick weighs 1 lb., what are the^mensions of a similar beU 
that weighs ^7 lb. ? Ans. 12 in<, 9 in., and f in. 

9. If a loaf of sugar 10 inches high weighs 8 lb., what is the 
hight of a similar loaf weighing 1 lb.? 



ARITHMETICAL PROGRESSION. 

367. Any series of numbers increasing or decreasing by a 
common difference is in Arithmetical Progression ; 

thus, 2, 5, 8, 11, 14, 17, etc., is an ascending series, 

and 35, 30, 25, 20, 15, 10, etc, is a descending series. 

The several numbers forming a series are called Terks ; the 
first and last terms. Extremes; the others, Means. The 
difference between two successive terms is the Common Dif- 
ference. 

S97. WbMi iB a fttles of numbert In Arithmattcail Progxwsion? How nuuiy klsdi of 
leriMr What? Whatan tiMtemofaMriosr 
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In an arithmetical series 5 particulars claim special attention, 
Tiz. the first term, last term, common difference, number of terms, 
and sum of all the terms ; and these are so related to each other 
that if any three of them are given the other two can be found. 

368. In an ascending series, let 6 be the first term and 5 
the common difference ; 

Then 6= 1st term. 

6 + 5 = ll = 2d term. 

6-f5 + 5 = 6 + 2x5 = 16=:3d term. 

6+5 + 5 + 5 = 6 + 3 X5 = 21 = 4th term. 

Thus we see that, in an ascending series, the second term is 
found by adding the common difference once to the first term ; 
the third term, by adding the common difference twice to the 
first term, etc. 

A similar explanation may be ^ven when the series is 
descending. Hence, 

369. Problem 1. To find the last term, the first 
term, common difference, and number of terms being 
given: 

Rule. Multiply the common difference hy the number of 
terms less 1 ; add the prodtict to the first term if the series is 
€tscending^ or subtract the product from the first term if the 
series is descending^ and the sum or difference wiU he the term 
sought. 

Ex. 1. If the first term of an ascending series is 5, the com- 
mon* difference 4, and the number of terms 7, what is the last 
term? ' 5 + 6 X 4 = 29, Ans. 

2. The first term of a descending series is 47 and the com- 
mon difference 8 ; what is the 6th term ? 

47 — 5X8 = 7, Ans. 

3. What is the amouiit of $100, at 6 per cent., simple inter- 
est, for 25 years. 

367. What are the Bxtremes of a series ? Means ? Common Dlflfezenoe ? How many 
partiealan daim tpedal attention ? What am they ? How many of them mnst be given ? 
368. Howifl an aaeending Mties foniied? How a descending series? 809. 0l\iee* 
ofPlobleml? Rule? 

as* 
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870. PROBiiBM 2. To find the common difEerence, 
the extremes and number of terms being given. 

By inspecting the formation of the series in Art 368, it will 
be seen that the difference between the extremes is equal to the 
common difference multiplied by 1 less than the number of terms ; 
e. g. the difference between the 1st and 4th terms (21 — 6=15), 
is the sum of 3 equal additions ; .*. this difference, divided by 3 
(15-4-3=5), gives one of these additions, i. e. the common dif- 
ference. Hence, 

Rule. Divide the difference of the extremes by the number 
of terms less one, and the quotient will be the common difference. 

Ex. 1. The extremes of an arithmetical series are 3 and 38, 

end the number of terms is 8 ; what is the common difference ?. 

38 — 3 35 ^ . 
-^_^=-=5,Ans. 

2. A man has 6 sons whose ages form an arithmetical series ; 
ihe youngest is 2 years. old and the oldest 22 ; what is the dif- 
ference of their ages ? Ans. 4 yr. 

3. The amount of $100 at simple interest for 10 years is $160 ; 
what is the rate per cent. ? 

371. Peoblem 3. To find the number of terms, the 
extremes and common difference being given. 

By Art. 368 it is evident that the difference of the extremes 
is the common difference multiplied by one less than the number 
of terms. Hence, conversely, * 

Rule. Divide the difference of the extremes by the common 
difference, and the quotient, increased by 1, is the number of 
terms. 

Ex. 1. The extremes of an arithmetical series are 3 and 31 
and the common difference is 4 ; what is the number of terms ? . 

-^^ + l = f+l=7 + l = 8,An8. 

2. The common difference in the ages of the children in a 
family is 2 years ; the youngest is 1 year old and the oldest 19 ; 
how many children in the family ? 
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373. Peoblem 4. To find the sum of a series, the 
extremes and number of terms being given. 

The sum of the extremes is equal to the sum of any two 
terms that are equally distant from the extremes ; thus, in the 

series, 3, 5, 7, 9, 11, 13, we have 

1st + 6th = 2d+ 5th = 3d + 4th. 

3+ 13 = 5+11= 7+9=16; 
and .-. the sum of all terms is 1 6 X^3 = 48. Heuce, 

Rule. Multiply the sum of the extremes hy half the number 
of termsy and the product is the sum of the series. 

Ex. 1. The extremes of a series are 3 and 39 and the number 
of terms is 10 ; what is the sum of the series ? 

3+39 = 42; 10-t-2 = 5; 42 X 5 = 210, Ans. 
2. How many strokes does a clock strike in 12 hours ? 
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373. Any series of numbers increasing or decreasing 
by a common ratio is in Geometrical Pbogression ; 

thus, 2, 6, 18, 54, 162, etc is an ascending series, 
and 64,32,16, 8, 4, etc is a descending series. 

In the above, 3 is the ratio in the 1st series and J in the 2d. 

The first term, last term, ratio, number of terms, and sum of 
all the terms arc so related to each other that if any three of them 
are given the other two can be found. 

374* In a series, let 2 be the first term, and 4 the ratio, 

Then 2= 1st term. 

2X4= 8=2d term. 

2X4X4 = 2X42= 32 = 3d term. 

2X4X4X4=2X 4«= 128 = 4th term. 

370. Object of Problem 2?*RuIe? 371. Object of Problem 8? Rule? 37ij. 
Object of Problem 4? Rule? 373* What constitutes a seriefl in Geometrical Profrres- 
sion? How many kinds of series? What? How many particulars claim attention^ 
^'iThat ? ifow many of them must be giyen ? 
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In forming the foregoing series we see that the tecond term is 
found by multiplying the Jirst term by the ratio ; the third term, 
by multiplying ihejir^t by the square of the ratio ; the fourth, by 
multiplying the Jirst by the cube of the ratio, the index of the 
power of the ratio always being one less than the number of 
the term sought. A similar explanation may be given when the 
series is descending. Hence> 

375. Problem 1. To find the last term, the first 
term, ratio, and number of terms being given, 

Rule. Multiply the first term by that power of the ratio 
whose index is eqtial to the number of terms preceding the required 
term, and the product will be the term sought. 

Ex. 1. The first term of a geometrical series is 4, the ratio 3, 
and the number of terms 6 ; what is the last term ? 

6— 1 = 5 ; 3^= 243 ; and 243 X 4i= 972, Ans. 

2. The 1st term is 3, and the ratio ^ ; what is the 5 th term ? 

5 — 1 = 4; (1)* = tV; and tV X 3 = a, Ans. 

3. The 1st term is 5, the ratio 1.06 ; what is the 4th term ? 

Ans. 5.95508. 

4. What is the amount of $10 at compound interest for 4 
years at 5 per cent, per annum ? 

5. Supposing money at compound interest to double once in 
12 years, to what will $100 amount in 72 years? 

Ans. $6400. 

376, Since the last term is obtained (Art. 374), by multiply- 
ing the first term by that power of the ratio whose index is equal 
to the number of terms less one, so, conversely. 

Problem 2. To find the ratio, the extremes and num- 
ber of terms being given : 

Rule. Divide the last term by the first, and the quotient 
will be that power of the ratio whose index is one less than the 
number of terms; the corresponding root of the quotient wiU 
therefore be the ratio. 

374. How is an ascendinf? wries formed? A descending series? 375. Olyect of 
PzoUeml? Rule? 370. Objecbof Problem 2? Bale? 
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Ex. 1. The first term in a geometrical series is 2, the last term 
250, and the number of terms 4 ; what is the ratio ? 

250r^2=125; 4 — 1 = 3; and V^ 25 = 5, Ans. 

2. The extremes are 3 and 48, and the number of terms 3 ; 
what is the ratio ? Ans. 4 or ^. 

3. The extremes are 3 and 243, and the number of terms 5 ; 
what is the ratio ? 

377. Problem 3. To find the sum of a series, the 
extremes and ratio being given. 

Having a series given, e. g. 2, 10, 50, 250, 1250, 6250, muL 
tiply each term except the last by the ratio, 5 ; thus, 

Given series, 2, 10, 50, 250, 1250, [6250], 

Product by 5, 10, 50, 250, 1250, 6250 ; 

and we shall evidently form a new series like the old, except the 
first term of the old is not found in the new. Now, if the old 
except the last term be subtracted from the new, the remainder will 
be the difference of the extremes in the old series the other terms 
in the two series canceling each other ; the remainder will also 
be 4 times the sum of all the terms except the last in the old 
series ; for once a series from 5 times a series must leave 4 times 
the series ; /. ^ of this remainder plus the last term must be the 
sum of all the terms in the old series ; but 4 is the ratio less 1. 

A similar explanation is always applicable. Hence, 

Rule. Divide the difference of the extremes by the ratio 
less one, and to the quotient add the greater extreme, 

Ex. 1. The extremes are 2 and 486, and the ratio 3 ; what is 
the sum of the series ? 

486 — 2 = 484; 3 — 1 = 2; 484^2 = 242; and 242 + 
486=728, Ans. 

2. The extremes are 4 and 5184, and the ratio 6 ; what is the 
sum of the series ? 

3. What debt will be discharged by 12 monthly payments, the 
1st payment being $1, the 2d $2, and so on in a geometrical 
series ? 

377. Otject of Problem 8? Bole? 
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ANNUITIES. 

378t An Annuity is a sum of money payable amiually, or 
at any regular period, either for a limited time or forever. 

An annuity is in arrears when the installments remain unpaid 
after they are due. 

The Amount of an annuity in arrears is- the interest of the 
unpaid instaUments added to their sum. 

379i Problem 1. To find the amount of an annuity 
in arrears, at simple interest. 

Ex. 1. 'An annuity of $100 per annum has remained unpaid 
4 years ; what is its amount ? An6. $436. 

The 4th payment is due to-day and is worth just $100 ; the 
3d payment due 1 year ago is worth $106 ; the 2d payment due 
2 years ago is worth $112 ; and the Ist payment due 3 years 
ago is worth $118. But these numbers, $100, $106, $112, and 
$118, are in arithmetical progression. Hence, 

Rule. Fixtd the last term of the series hy Art, 369, and the 
sum of the series hy Art. 372. 

2. Purchased a farm for $5000, agreeing to pay for it in 5 
equal annual installments ; the 5 years having elapsed without 
any payment being made, what is now due, allowing simple 
interest? Ans. $5600. 

3. A salary of $600 per annum is in arrears for 8 years ; to 
what does it amount, allowing simple interest at 7" per cent ? 

380. Pboblem 2. To find the amount of an annuity 
in arrears at compound interest. 

Ex. 1. What is the amount of $1 annuity, per annum, in 
arrears for 3 years, at 6 per cent compound interest ? 

The 3d installment becoming due to-day, is worth just $1 ; the 
2d having been due 1 year, is worth $1.06; and the 1st having 

378. What \n an Annuity ? When b an annalty in armr»? What is the Amoant of 
aa annuity? 370. Ol^t of Problem 1 ? Rule? 380. Problem 2? 
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been due 2 years, is worth $1.1236; .-. $1 + $1.06 + $1.1236 
:=: $3.1836, the sum sought But these numbers axe in geomet- 
rical progression. Hence, 

Rule 1. Find tfie hist term of the series hy Art. 375, and the 
sum of the series hy Art. 377 ; or, 

Rule 2. Multiply the amount of %\^ found in the following 
table, by the annuity y and the product wiU be the required amount. 

TABLE, 

Showing the amount of the annuity o/* $1, £1, etc., at 4, 5, 6, and 7 per cent 

compound interest, Jrom 1 to 20 years. 



Yfmn. 


4 per oent. 


5 per cent. 


6 per cent. 


7 per cent. 


Years. 


1 


1.000000 


1.000000 


1.000000 


1.000000 


1 


2 


2.040000 


2.050000 


2.060000 


2.070000 


2 


S 


3.121600 


3.152500 


3.183600 


3.2M900 


3 


4 


4.246464 


4.310125 


4.374616 


4.439943 


4 


5 


5.416323 


5.525631 


5.637093 


5.750739 


5 


6 


6.632975 


6.801913 


6.975319 


' 7.153291 


6 


7 


7.898294 


8.142008 


8.393838 


8.654021 


7 


8 


9.214226 


9.549109 


9.897468 


10.259803 


d 


9 


10.582795 


11.026564 


11.491316 


11.977989 


9 


10 


12.006107 


12.577893 


13.180795 


13.816448 


10 


11 


13.486351 


14.206787 


14.971643 


15.783599 


11 


12 


15.025805 


15.917127 


16.869941 


17.888451 


12 


13 


16.626838 


17.712983 


18.882138 


20.140643 


13 


14 


18.291911" 


19.598632 


21.015066 


22.550488 


14 


15 


20.023588 


21.578564 


23.275970 


25.129022 


15 


16 


21.824531 


23.657492 


25.672528 


27.888054 


16 


17 


23.697512 


25.840366 


28.212880 


30.840217 


17 


18 


25.645413 


28.132385 


30.905653 


83.999032 


18 


19 


27.6X1229 


30.539004 


.33.759992 


37.378965 


19 


20 


29.778079 


33.065954 


36.785591 


40.995492 


20 



2. What is the amount of an annual salary of $1000, in 
arrears for 6 years, at 6 per oent. ? Ans. $5637.093. 

3. What is the amount of an annual rent of 100£, in arrears 
for 15 years, at 5 per cent ? 

Ans. 2157.8564£ = 2157£ 17s. Id. 2qr. 

4. What is the amount of an annual pension of $500, in 
arrears for 12 years, at 6 per cent ? 

380. IstBule? 2dBufe? 



Q 
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PERMUTATIONS. 

381. Permutation is the arranging of a ^ven number of 
things in every possible order of succession. 

383. Problem. To find the number of permutations 
of a given number of things. 

The single letter, a, can have but 1 position, i. e. it cannot 
stand either before or after itself; the 2 letters, a and b, furnish 
the 2 permutations, 

the number of which is expressed by the product of 

1X2 = 2; and if a 3d letter, c, be introduced, we have 



{ti}- 



(c a b, c b a^ 
^acb, bca>; i. e. 
(^a b c, b a c) 



the new letter, c, may stand 1st, 2d, or 3d 



in each of the 2 permutations of a and b ; hence the number of 
permutations of 3 things is expressed by the product, 1X2X3 
= 6. If a 4th letter, d, be taken, it may stand as 1st, 2d, 3d, or 
4tb, in each of the 6 permutations of a, by and c, and, of course, 
furnish 4 times 6=1X2X3X4 = 24 permutations. 
By the above, it is evident that the number of permutations 
Of 1 thing = 1 

Of2things= 1X2= 2 

Of 3 things= 1x2x3= 6 

Of 4 things= 1 X 2 X 3 X 4= 24 
and so on to any extent. Hence, 

Rule. Form the series of numbers , 1> 2, 3, 4, etc, up to the 
number of things to be permuted, and their continued product will 
be the number of permutations. 

Ex. 1. How many different integral numbers may be ex- 
pressed by writing the 9 significant digits in succession, each 
figure to be taken once, and but once, in each number ? 

Ans. 1X2X3X4X5X6X7X8X 9 = 362880. 

2. In how many different orders may a family of 10 persons 
seat themselves around the tea table ? 



381. Whatispermutetion? 3Sil. Objeetof the Problem? Rule? 
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MENSURATION. 

3S3* Mensuration is the art of measuring lines, sur&ces, 
and solids. 

The principles are all Geometrical, and are very numerous. 
A few only of the more simple are here presented. ^ 

384. Two parallel lines are everywhere 

equally (Jistant from each other. 

When two lines meet so .as to form equal 

angles, the lines are perpendicular to each 

other and the angles are right angles. A 

right angle contains 90°. 




An octete angle is an angle of less than 
90°. 

An obtuse angle is an angle of more than 
90°. 
Two lines are oblique to each other when 
they meet so as to form acute or obtuse angles, and the angles 
are oblique angles. 

.385. A Triangle is a plane figure which 
is bounded by three lines. 

The bas^ of a triangle (or any other figure) 
is the side on which it is supposed to stand. 
The altitude of a triangle is the perpendicular 
distance from the angle opposite the base to the base, or to the 
base extended. 

386. Pboblem 1. To find the area of a triangle : 
Rule. Multiply the base by half the altitude. 

Ex. 1. The base of a triangle is 7 inches and the altitude 8 
inches ; what is its area ? Ans. 28 sq. in. 

2. The base is 8 ft. and the hight lift.; what is the area? 



383. What Is Mensuration? 384. What of two parallel lines? What is a 
right angle? An acute angle? Obtuse an;;^Ie? What are oblique lines? Oblique 
angles? 385. What is a Triangle ? Its base? Its altitude? 386. Rule for finding 
its area? 

26 
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387. A Quadrilateral or Quadrangle is a plane 
figure, having four sides and four angles. 

There are three kinds of quadrilaterals, viz. : 

1st. Trapeziums, none of whose sides are 

paraUel; 

D C 




2d. Trapezoids, as A B C D, only one 
pair of whose sides are parallel ; and, I -'''' 



R 



A E 

^ C 3d. Parallelograms, each pair of 

whose opposite sides are paraUel, as 
A B C D, or F E C D. 

A F BE 

The diagonal of a figure is a line which joins two opposite 
angles, as A C in the above trapezoid, and B D in the parnHelo- 
gram. The altitude of a trapezoid or parallelogram is the per- 
pendicular between two parallel sides. 

588. Problem 2. To find the area of a trapezium : 

Rule. Draw a diagonal dividing the trapezium into two 
triangles, and find the area of each triangle hg Prohhm 1. The 
sum of these triangles will he the area of the trapezium. 

Ex. What is the area of a trapezium, one of whose diagonals 
is 20 inches, and the length of the perpendiculars let fall upon 
it, from the other angles of the trapezium, 6 and 8 inches ? 

Ans. 140 sq. in. 

389. Problem 3. To find the area of a trapezoid : 

Rule. Multiply half the sum of the parallel sides hy the aUi- 
tude, and the product will he the area. 



387. What is a Quadrilateral ? How many kinds ? What is a trapesium ? Trapezoid ? 
Parallelogram ? What is the dtatronal of a figure? Altitude of a trapezoid ? Of a paial- 
lelognim ? 3SS. Rule for finding the area of a trapezium? «S89. Rule for finding tho 
^f a trapezoid ? 
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Ex. 1. The parallel sides of a trapezoid are 10 and 12 feet, 
and its altitude is 6 feet ; what is its area ? Ans. 66 sq. ft. 

2. What is the area of a l¥)ard, whose length is 10 ft., the 
wider end being 2 ft. and the narrower 18 inches in width ? 

390. Problem 4. To find the area of a parallelo- 
gram : 

Rule. Multiply the base by the altitude^ and the product is 
the area. 

Ex. 1. What is the area of a rectangular field, whose length 
is 40 rods, and altitude or width 8 rods ? Ans. 2 acres. 

2. The base of a parallelogram is 6 feet, and the altitude 4 
feet ; what is its area ? 

^]. A Polygon is a plain figure bounded by straight 

lines. 

< 

Note 1. Three straight lines, at least, are required to bound a polygon. 

The lines which bound a polygon, taken together, are called 
the perimeter of the polygon, 

A polygon of 5 sides is called a pentagon ; of 6, a hexagon ; 
7, a heptagon ; 8, an octagon ; 9, a nonagon ; 10, a decagon ; 
11, an undecagon; 12, a dodecagon; etc 

Note 2. A polygon may be divided into triangles by drawing diagonals, 
and then its area may be found by Problem 1. 

3^8. Pboblbm 5, To find the area of a circle when 
the radius and circumference are given (Art. 109 and 
361): 

Rule 1. Midtiply the circumference by half the radius; or, 

Rule 2. Midtiply the square of the radius by 8.141592, and 
the product is the area. 

Ex. 1. What is the area of a circle, whose radhis is 6 and cir- 
cumference 37.699104? Ans. 113.097312. 
2. What is the area of a circle whose radius is 10 ? 



300. Bale for finding the area of a pandlelofrram ? 301 . What in a pnl vomn ? Nnte 
1 ? Bsrimeter of a polygon ? Name the dUEttrent polygont! 30*2. Rulo fur liaUiu^ the 
area of a circle ? Second Rul« ? 
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393. A Prism is a solid that has two 
similar, equal, parallel faces, called base$, 
and all its other faces parallelograms. 

Note. A prism is triangular, quadrangular, pentagonal, etc., according 
as its bases aie triangles, quadrangles, pentagons, etc. 

A Cylinder is a round body whose 
diameter is the same throughout its entire 
length, and whose ends or bases are equal, 
parallel circles. 

394, Peoblem 6. To find the surfa.ce of a prism or 
cylinder : 

Rule. Multiply the perimeter or circumference of the base 
by the length of the solid, and to the product add the area of the 
two ends, 

Ex. 1. What is the surface of a prism, whose length is 10 
inches and base 4 inches square ? Ans. 192 sq. in. 

2. What is the surface of a cylinder, whose length is 20 feet 
and diameter 4 feet ? 

395. Pboblem 7. To find the solid contents of a 
prism or cylinder : 

Rule. Multiply the area of the base by the altitude. 

Ex. 1. What are the contents of a cylinder, whose length is 
20 inches and whose diameter is 10 inches ? 

Ans. 1570.796 c. in. 

2. What are the contents of a quadrangular prism, whose 
length is 25 feet and whose base is 3 feet square ? 

396t A Pyramid is a solid, having a polygonal 
face, called the base, and all its other fkces are trian- 
gles which meet at a common point, called the verteJt 
of the pyramid. The slant hight is the distance from 
£he vertex to the middle of one side of the base. 



393. What to a Prism ? A Cylinder ? 394. Rule for finding the sur&oe of a prtem 
or cylinder? 395. Ral« for flndinfc the contents of a priam or cylinder ? 396. What 
is a pyramid ? Its Tert«x ? Slant hight ? 
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Note. A pyramid ii triuignlu, quadrangolar, etc., Mcording uitebase 
h a triangle, quadrangle, etc 



A Come is a solid, like a p7ramid, except that iu 
bate 'm a HtcU. The allttude of the pyramid 
is its perpendicular hight. 



897. Peoblem 8. To find the contents of a pyra- 
mid or of a cone : 

RcLE. Multiply the area of the bate hy one third of the 
altitude. 

Ex. 1. What are the contents of a cone, whose base is 10 
feet in diameter and whose altitude is 24 feet? 

Ans. 628.3184 cu. ft. 

2. What are the contents of a pyramid, whose altitude is 12 
inches and whose base ^ a triaogle, having its base 6 inches and 
its altitude 8 inches? 

898. The Frustum of a pyramid 

or cone is the part remabiug after a 

portion nest the vertex has been cut off 

by a plane parallel to the base. The 

I two ends are called the upper and lower 

399. Problem tt. To find the contents of the frus- 
tum of a pyramid or cone : 

Rule. Multiply the turn of the areas of the two batet, added 
to the mean proportional between the two baset, by one third of 
the altitude of the frustum. 

Ex. 1. What are the contents of the frustum of a quadrangu- 

396. What yi Cans? Altltadaar  pjmmM or cone? 3*T. Rule for iDdlng llto 



306 MENSURATION. 

lar pTrainid, vhose altitude is 21 feet and whose bases are 5 
feet and 3 feet square P Ans. 343 cu. ft. 

2. What are the contents of the frustum of a cone, whose 
bight is 12 feet and whose bases are 6 feet and 4 feet in diam- 
eter ? 

400. A Sphere or Globe is a BoUd 
bounded by a curved surface, all parts of 
the sur&ce being equally distant from a 
point within, called the center. 

A diameter of the sphere is a line pass- 
ing through the center, and limited in both 
directions hy the surlace. 

401. Problem 10. To find the surface of a sphere : 
Rule. MuMply the circumference iy the diameter. 

£s. 1. What is the sur&ce of a sphere, whose diameter is 
100 inches? Ans. 31415.92 sq. in. 

2. What is the surfece of the earth, supposing it to be a sphere 
8000 miles in diameter ? 

3. What ia the surface of the sun, supposing it a sphere 
whose diameter is 885680 miles? 

402. Problem 11. To find the contents of a sphere ; 
Rule 1. Multiply the turface of the tphere In/ one third of 

the radius. 

Rule 2. Muhiply the cube of the diameter by the decimal 
.523599 ; *. e. by ^ ot 3.141592. 

Ex. 1. What are the contents of a sphere, whose diameter is 
- 100 inches ? Ans. 523598J cu. in. 

2. What ia the volume or solidity of the earth, supposing it a 
sphere whose diameter is 8000 miles ? 

3. What b the volume or solidity of the sun, supposmg it a 
sphere whose 'Uameter is 885680 miles ? 

400, What b n nphiTs ? lUdlinielrr' 401. Kola for flndLng the mrhca dT  
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L What number increased by ^ of itself gives 20 ? 

2. What number diminished by 4 J gives 21 ? 

3. The sum of two numbers is 54. and oue of the numbers is 
3^ times the other ; what are the numbers ? 

4. Three roods and ten rods are what part of an acre ? 

5. The difference between two numbers is 37^ and the 
smaller number is 12^ ; what is the larger ? 

6 What number multiplied by 33^ gives 1000? 

7. What number divided by 37^ gives 64 ? 

8. What is the greatest common divisor of 84 and 144 ? 

9. What is the least common multiple of 72 and 364 ? 

10. What is the interest of $756.64 for 8 m. 17 d. ? 

11. The difference between two numbers is 25, and the smaller 
number is 10; what is the larger? What the sum of the two 
numbers ? 

' 12. The difference of two numbers is 563492, and the larger 
number is 3642538 ; what is the smaller ? What the sum of the 
two numbers ? 1st Ans. 3079046. 

13. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, will be required to build a wall 20 feet long, 16 
feet high, and 2^ feet thick ? 

14 How many bricks whose dimensions are 8', 4', and 2', will 
it take to build the walls of a house 40 ft. long, 28 ft. wide, and 
22 ft high, the walls to be Ift 6' thick, and no allowance made 
for doors and windows ? 

15. The salary of the President of the United States is 
$50000 per annum ; what sum may he expend daily, and yet 
save $141 560 in one term of office, viz. 4 years ? Ans. $40. 

16. What number, multiplied by ^ of itself, will produce. 12^ ? 

17. What number, multiplied by f of itself, will produce 27 ? 

18. How many square feet of boards will it take to lay a floor 
20 ft long and 16 ft. wide ? 

19. How large a square floor can be laid with 676 square feet 
of boards ? 
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^ 20. The fore wheel of a carriage is 9 feet, and the hind wheel 
10 J feet in circumference ; how many times will each turn round 
in running from Boston to Andover, 20 J miles ? 

21. A rectangular piece of land, containing 60 acres, has its 
length to its breadth as 3 to 2, what are its length and breadth ? 

22. Bought a cask of molasses, containing 84 gallons, for $28 ; 
but 9 gallons having leaked out, at what price per gallon must I 
sell the remainder to gain $4.25 ? Ans. 43 cents. 

23. If a pipe 6 inches in diameter will discharge a certain 
quantity of water in 4 hours, in what time will a 4-inch pipe 
discharge the same quantity ? Ans. 9 hours. 

24. In 12 gal. 3 qt. 1 pt 2 gi.,* how many gills ? 

25. In 1846542 seconds how many weeks, days, etc. ? 

26. Resqlve 25740 into its prime factors. 

Ans. 2, 2, 3, 3, 5, 11, 13. 

27. Reduce ^, -j^^, -^^j and ^^ to equivalent fractions having 
the least common denominator. 

28. Reduce 3 s. 4 d. 2 qr. to the fraction of a pound. 

29. Reduce ^^ of a pound to shillings and pence; 

30. Add § lb. § oz. ^ dwt. § gr. together. 

31. From ^ ft. take J 5. 

32. A colonel, arranging his men in a square battalion, found 
that he had 31 men remaining ; but, increasing the rank and file 
by 1 soldier, he wanted 20 men to make up the square. Of how 
many men did his regiment consist ? Ans. 656. 

33. How shall I mark gloves that cost me 80 c. per pair so 
that I may discount 33^ per cent from the marked price and yet 
gain 25 per cent on the cost ? Ans. $1.50. 

34. Suppose that in a shower the water falls to the depth of 
2 inches, how many gallons will fall upon a township that is 6 
miles square, each gallon containing 231 cubic inches ? 

35.- How many bricks 8' long, 4' wide, and 2' thick, will be 
required to build a house 32 ft. long, 24§ ft wide, and 20 ft. high, 
the walls being 1 ft. 4' thick, the house having 2 doors, each 4 ft. 
wide and 8 ft high, and 21 windows, each 3 ft. wide and 6 ft high, 
no allowance being made for the space occupied by the mortar ? 
What is the square root of the square root of 16 times 81 ? 
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87. If a horse travels 6^ miles per hour, how many hours will 
it take him to travel as far as a rail car will run in 6 hours, the 
car running 22^ miles per hour ? 

38. Light moves about 192500 miles per second and sound 
about 1090 feet per second ; what is the ratio of tho velocity of 
light to that of sound ? * Ans. 932477yJ;f. 

39. What is the square root of 4 times the square of 8 ? 
40.' What is the cube of the square root of 25 ? 

41. What is the cube root of the square of 8 ? 

42. What is the square of the cube root of 8 ? 

43. Two ships sail from the same port, one due north and the 
other due west, one at the rate of 6 miles and the other 8 miles 
per hour. Suppose the surface of the ocean to be plane, how 
&r apart are the ships in 10 hours ? 

44. An army consists of 59049 men ; how many shall be 
placed in rank and file to form them into a square ? 

45. What is the diameter of a circular pond which shall con- 
tain 36 times as much area as one 20 rods in diameter ? 

46. What is the mean proportional between 16 &nd 64? 

47. What is the third proportional to 3 and 30 ? 

48. A ladder 41 feet long, will reach a window 40 feet high 
on one side of a street, and, without moving the foot, it will 
reach a window 9 feet high on the other side ; how wide is the 
street ? Ans. 49 ft. 

49. What is the difference in the expense of fencing a circular 
40-acre lot and one of the same area in a square form, the fence 
costing 50 c. per rod ? 

50. Sold to J. P. F. goods as follows : 

Jan. 18, 1862, on 6 m., 75 yd. of cloth, at $4, $300. 

Mar. 12, « « 3 m., 600 gal. of molasses, « 33^ c, 200. 

June 15, « " 4 m., 50 bbl. of flour « $8, 400. 
Also bought of him : 

Feb. 18, 1862, on 4 m., 30 c. of wood, at $6, $180. 

May 24, « « 6 m., 10 1. of hay, " 12, 120. 

July 6, " « 5 m., 10 cows, « 30, 300. 

" 24, «' " 4 m., 1 horse, " 100. 
When shall he pay me the balance of the debt? 
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51. What is the side of a square equivalent in area to a rec- 
tangular field, which is 81 rods long and 49 rods wide ? 

52. Sent an invoice of goods to my agent in Liverpool which 
he sold for $25000 ; what sum can he invest for me, his conmiis- 
sion for selling being 2 per cent, and for investing 1 per cent. ? 

53. A house worth $8000 is insured for f its value ; what is 
the premium at f of 1 per cent. ? 

54. What is the amount of $325, at 6 per cent, compound 
interest, for 3 yr. 8 m. 12 d.? 

55. $1200. Bostmi, May 12, 1870. 
For value received of A. B. I promise to pay him, or his 

order, one thousand two hundred dollars, on demand, with 
interest Charles Dane.* 

Indorsements: Aug. 18, 1870, $300; Dec. 18, 1870, $10; 
May 6, 1871, $16.50; June 24, 1871, $400; Dec. 24, 1871, 
$100 ; what was due Apr. 12, 1872? 

56« A bushel measure is 18^ inches in diameter and 8 inches 
deep ; what are the dimensions of a similar measure that holds 
half a peck ? Ans. 9 J in. diameter ; 4 in. deep. 

57. Sold a lot of goods for $100 and thereby gained 25 per 
cent. ; what per cent should I have gained, had I sold them for 
$120? 

58. A garden whose breadth is 5 rods, and whose length is 
IJ times its breadth, has a wall 3^ feet thick and 4 /eet high, 
around it, outside of the line ; what was the cost of this wall at 
3^ c. per cubic foot ? 

59. What will be the cost of digging a ditch around the above- 
mentioned garden, within and adjacent to the wall, 3^ feet wide 
and 2 J feet deep, at f of a cent per cubic foot ? 

60. What would be the cost of walling the above-mentioned 
garden, the central line of the wall to be on the bounding line, 
the wall to be 3^ feet thick and 3} feet high and to cost 6^ c 
per cubic foot ? 

61. A hare has 45 rods the start of a hound, but the hound 
runs 12 rods while the hare runs 9 ; how many rods will the 
hare run before the hound overtakes him ? • 

62. A hare has 32 rods the start of a hound, but the hare 
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runs only 16 rods while the hound runs 20; how far will the 
hound run before he overtakes the hare ? ^ 

63. What is the interest of $72.50 from Aug. 8, 1871, to July 
20, 1872 ? 

64. A, B, and C engage to do a piece of work ; A can do it 
in 20 days, B in 24, and C in 30. In what time can the three 
together do the work ? 

65. A gentleman left his son an estate, ^ of which he spent in 
1 year and -i^ of the remainder in 6 months more, when he had 
only $1400 remaining; what was the value of the estate? 

66. The commander of a besieged fortress has 2 lb. of bread 
per day for each soldier for 45 days, but wishes to prolong the 
siege to 60 days ; what must be the allowance per day ? 

67. A man sold a watch for $60, which was ^ of its cost ; 
what was lost by the transaction ? 

68. If a. bar of silver 1 ft. 6 in. long, 4 in. wide, and 2 in. thick, 
is worth $1240, what is the value of a bar of gold 1 ft. 3 in. long, 
8 in. wide, and 1 in. thick, the weight of a cubic inch of silver 
being to the weight of a cubic inch of gold as 10 to 19, and the 
value per ounce of silver being to that of gold as 2 to 33 ? 

69. Jan. 1, 1871, A, B, and Cform a partnership for 1 year, 
and each ftirnishes $2000. May 1, A ftirnishes $1000 more ; 
June 1^ B ftirnishes $1500 and C withdraws $500; Oct 1, A 
withdraws $500, arid B and C ftirnish $1000 each. Having 
gained $3000, at the close of the year the partnership is dis- 
solved. What is each partner's share of the gain ? 

70. How many gallons of wine at 6, 10, 15, and 20s. per gal. 
may be taken to form a mixture of 95 gallons worth 12s. per 
gallon ? 

71. Find the difference in time due to a difference of 17° 20' 
40" in longitude. 

72. The difference in the time of two places is 3 h, 18 m. 
15 sec. ; what is the difference in longitude ? 

73. A merchant bought a number of bales of velvet, each 
containing 129^^ yd., at the rate of $7 for 5 yd., and sold them 
out at the rate of $11 for 7 yd., and gained $200 by the bar- 
gains ; how many bales were there ? Ans. 9. 
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74. The trans-Atlantic telegraph laid in 1857 from St. Johns, 
Newfoundland, to Valentia, Ireland, 1640 miles in a straight 
line, consisted of 7 copper wires, twisted together, imbedded in 
gutta percha, and surrounded by 18 bundles of iron wire. Each 
bundle of iron wire consisted of 7 wires which were twisted 
together, and the bundles ran spirally round the cable. Now, to 
allow for deviations from a straight course, inequalities of the sea- 
bottom, etc., suppose the cable was 1|| times as long as would 
be required for a straight course, and that it was necessary to in- 
crease the wire 1 mile in every 20 in consequence of twisting 
the wires, and 1 mile in every 24 because of the bundles running 
spirally, what length of wire was required for the cable ? 

Ans. 362906J miles. 

75. By the census of 1860, the number of inhabitants of Ala- 
bama was 964296 ; of Arkansas, 435427 ; of California, 380016; 
of Connecticut, 460151; of Delaware, 112218; of Florida, 
140439; of Georgia, 1057329; of Illinois, 1711753; of Indi- 
ana, 1350941; of Iowa, 674948; of Kansas, 107110; of Ken- 
tucky, 1155713; of Louisiana, 709290; of Maine, 628276; of 
Maryland, 687034; of Massachusetts, 1231065; of Michigan, 
749112; of Minnesota, 172022; of Mississippi, 791396; of 
Missouri, 1182317 ; of New Hampshire, 326072 ; of New Jer- 
sey, 672031 , of New York, 3880735 ; of North Carolina, 
992667 ; of Ohio, 2339599 ; of Oregon, 52464 ; of Pennsylva- 
nia, 2906370 ; of Rhode Island, 174621 ; of South Carolina, 
703812; of Tennessee, 1109847 ; of Texas, 602432; of Ver- 
mont, 315116; of Virginia, 1596079; of Wisconsin, 775873; 
of the District of Columbia, 75076; and of the Territories, 
220143 ; what was the population of the United States in 1860? 

Ans. 31443790. 



APPENDIX. 318 



THE METRIC SYSTEM OP WEIGHTS AND 

MEASURES. 

403. Besides the Weights and Measures in common use, 
which are contained in the several tables in Articles 94-107, 
the Weights and Measures of the M^ric System need explana- 
tion. 

In this System the scales are all decimal, like that of United 
States money. 

LONG MEASURE. 

4M, The principal unit of length is the Meter^ which is 
89.37 inches long. 

TABLE. 



10 Millimeters ( 


■"") make 1 Centimeter, 


10 Centimeters 




" 1 Decimeter, 


10 Decimeters 




« 1 METER ("»), 


10 Meters 




" 1 Dekameter, 


10 Dekameters 




" 1 Hectometer, 


10 Hectometers 




" 1 Kilometer (k"»). 


Dekam. 
Heetom. ^ 

1—10 — 


Meten. 
1 — 

10 — 
100 — 


Centim. Mm. 
Deelm. I 10 

1 — 10 — 100 

10 — 100 — 1,000 

100 — 1,000 — 10,000 

1,000— 10,000— 100,000 



1"= 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

Note 1. About twenty-five (more exactly 25.4) millimeters make one 
inch. The meter is about three feet, three inches, and three eighths of an inch, ' 
which may be remembered as the rule of the three threes. 

Note 2. The kilometer is the common unit for road measure, and is 
about two hundred rods, or five eighths of a mile. Five meters make about 
one rod. 

40:i, What of all the scales in the Metric System? 404. The principal unit of 
length? Length of the meter? Table? Scale? How many millimeters to an In/hT 
Common nnit for road measure ? 

27 
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The accompanying scale exhibits one 
decimeter divided into ten centimeters, 
each centimeter being divided into ten 
millimeters. With it is a four inch scale 
divided into eighths of an inch. 

These measures, as well as all the other 
metric measures and weights, are written 
like whole numbers and decimals. Thus, 
3 kilometers, 8 hectometers, 7 meters, 
and 5 decimeters, are written 3807.5". 
Large distances, as in road measure, are 
given as kilometers and decimals. Thus, 
47.34^^ stands for 4 myriameters, 7 kilo- 
meters, 3 hectometers, and 4 dekameters. 
Small distances are usually expressed in 
millimeters, or in centimeters. 

The names of the several larger units 
of length are formed from the word Meter^ 
by prefixing Myria for 10,000, Kih for 
1000, Hecto for 100, and Deka for 10. 
The smaller units are denoted by Deci for 
i>5, Centt for y^^y, and Milli forj^^. In 
the same way, as will be seen hereafter, 
are formed the names of weights and of 
measures of surface and capacity* 

Note 1. The first series of prefixes is from 
the Greek, the second from the Latin language. 

Note 2. The terms Dime, Cent, and Millf in United States money, for 
the tenth, hundredth, and thousandth parts of a dollar, are analogous to 
the terms Decimeter, CerUimeter, and Millimeter, 

405. To reduce a larger denomination in the Metric System 
to a smaller, or a smaller to a larger : — 

Multiply or divide by 10, 100, 1000, 4rc., as the case may 
require (Art. 161). 



-00 



404. How are metric meaflures and weights written? What prefixes indicate the 
larger denominations ? What the smaller? 405. How is reduction performed ? 
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Ex. 1. Reduce 37 meters to millimeters. 

1"» = 1000"*°™, 37 X 1000 = 37000, Ana. 

2. Reduce 25700 meters to kilometers. Ans. 25.7. 

3. Reduce 18.7^ to millimeters. Ans. 18,700,000. 

4. Reduce 2750"" to meters. Ans. 2.75. 

406. Metric measures and weights are added, subtracted, 
multiplied, and divided like whole numbers and decimals. 

•Ex. 1. Add 7.25", 14.056", 1850"", and 1.6". Ans. 24.756". 

2. From 7^addedta 1750" take 3256521"". Ans. 5493.479". 

3. Multiply 7 kilometers 823 meters and 125 millimeters by 
6.12. 7823.125" X 5.12 = 40054.4", Ans. 

SQUARE MEASURE. 

407. The principal units of square measure are the Are and 
the Sqtiare Meier. The Are is a square whose side is 10 meters, 
and therefore contains 100 square meters. 

TABLE. 

100 Sq. Centimeters make 1 Sq. Decimeter. 

100 Sq. Decimeters " 1 Centare, or sq. meter, 

100 Centares, or sq. meters " 1 Are ("). 

100 Ares " 1 Hectare (}"*), 

100 Hectares « 1 Sq. Kilometer. 

84. Decim. 8q. Centim. 

o?^22S: 1= 100 

j^ 1= 100= 10,000 

Hecta.... 1= 100= 10,000= 1,000,000 

KigSi 1= 100= 10,000= 1,000,000= 100,000,000 
1 =100= 10,000= 1,000,000 = 100,000,000 = 10,000,000,000 

NoTB 1. The hectare, which is a, common unit for land measure, is a 
square whose side is a hundred meters ; hence it is equal to 10,000 square 
meters. It is 2.471 acres. 

NoTB 2. Since the scale in square measure is 100 (two dimensions, 
10 X 10), there will be two figures for each denomination. Thus, 25 
hectares, 7 ares, 17 centares, and 20 square decimeters, would be written 
2507.172 ares, or 250717.2 square meters. 



406. How are addition, subtraction, multiplication, and division performed? 407. 
Unit of square measure? What is an are? Table? Scale? Unit of land measure ? What 
is tf hectare? Equal to how many acres? How maoy fignxeB.are required for each de- 
nomination ? Why ? 
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Ex. 1. Redace 327000 sq. meters to hectares. Ans. 32.7. 
2. Reduce 2.54 sq. kilometers to ceutares. Ans. 2540000. 
8. Reduce 150 ares to sq. meters. 

4. In a field 200 meters long and 56 meters broad, how many 
ares? Ans. 112. 

5. How many sq. meters in a floor 6.8" long and 4.5"* wide ? 

6. How many meters of carpeting 0.6"* wide will be needed 
to cover this floor ? Ans. 51™. 

* 

CUBIC MEASURE. 

408. The principal unit of cubic measure is the Cubic Meter 
or ^ere. It is 1.308 cubic yards. 

TABLE. 

1000 Cub. Centimeters make 1 Cub. Decimeter, or Liter, 
1000 Cub. Decimeters " 1 Cub. Meter, or Stere (■*). 

The tenth part of the Stere is the Decistere, and ten Steres 
make a Dekastere. 

Note. Since the scale is a thousand (three dimensions, 10 X 10 X 10), 
three figures will be required for each denomination. 

Ex. 1. Reduce 12.87 cubic meters to cubic centimeters. 

Ans. 12870000. 

2. Reduce 32500 cubic decimeters to steres. Ans. 32.5. 

3. How many cubic meters in a box 1.25™ long, 1.13™ wide, 
and 0.8™ deep. 

4. How deep must be a box 2.13™ square to contain 6 steres ? 

5. How many cubic meters in a wall 25™ long, 3.4™ high, 
and 268™™ thick? Ans. 22.78. 

DRY AND LIQUID MEASURE. 

409. The principal unit, both for Dry and for Liquid 
measure, is the Cubic Decimeter, or Liter. It is a little larger 
than a wine quart. 

408. Principal unit for Cubic Measure ? Equal to how many cubic yard8 ? Table ? 
How many figures required for each denomination ? Why ? 409* Principal unit fox 
Dry and Liquid Measure ? What is a liter ? About how much in customary measure ? 
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TABLE. 

10 Milliliters, op cub. centimeters, make 1 Centiliter (*'), 
10 Centiliters " 1 Deciliter, 

10 Deciliters " 1 Liter (*), or cub. decimeter, 

10 Liters " 1 Dekaliter, 

10 Dekaliters " 1 Hectoliter ("), 

10 Hectoliters " *1 Kiloliter, or cub. meter. 

Centiliters. Milliliten. 

Deciliters. 1 = 10 

Liters. 1= 10= 100 

Dekaliter. 1 = 1^ = 100 = 1,000 

Hectol 1 = 10 = 100 = 1,000 = 10,000 

^^J- 1 = 10 = 100 = 1,000 = 10,000 = 100,000 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

These, measures are usually written as liters and decimal 
parts ; or as hectoliters and decimal parts. Thus, 2 kiloliters, 
7 hectoliters, 7 liters, and 5 deciliters are written 27.075", or 
2707.5*. 

Ex. 1. Reduce 17 cubic meters to liters. Ans. 17000. 

2. Reduce 17500 liters to hectoliters. Ans. 175. 

3. What is the value of 17.3" of wheat at $4.38 a hectoliter ? 

The calculation of the contents of a bin or cistern, is very 
simple in the metric system. The product of the length, breadth, 
and thickness in decimeters, gives the contents in liters. 

4. ifow many liters in a tank 4.3™ long, 3.75™ wide, and 
1.6™ deep ? 43 X 37.5 X 16 = 25800, Ans. 

5. How many hectoliters in a bin 3™ long, 2" wide, and 1.5™ 
deep? 

6. What is to be the depth of a box 12™ long and 8™ wide, 
in order to hold 2500 hectoliters ? Ans. 2.G04™+. 

WEIGHT. 

410. The principal units of weight are the Gram and the 
Kilogram, The Kilogram is the weight of a liter of water, 
and is a little more than 2^ pounds avoirdupois. 

409. Table? Scale? How are the contents of a bin or cistern found? 410. Princi- 
pal units of weight? ^Vhat is a Idlogram ? Equal to how many pounds ayoirdupois ? 

27* 
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TABLE. 

10 Milligrams (°») make 1 Centigram, 

10 Centigrams " 1 Decigram, 

10 Decigrams " 1 Gram (»), 

10 Grams " 1 Dekagram, 

10 Dekagrams " 1 Hectogram, 

10 Hectograms " 1 Kilogram, or Kilo (*»), 

10 Kilograms " 1 Myriagram, 

10 Myriagrams " 1 Quintal, 

10 Quintals " 1 Tonneau (*). 

C«Dtiffr« MHllirr* 

Decigr. 1= 10 

Gnuns. 1= 10= 100 

Dekagt. 1= 10= 100= 1,000 

Heetosr. 1= 10= 100= 1,000= 10,000 

Kllogr. 1= 10= 100= 1,000= 10,000= 100,000 

Myriagr. 1= 10= 100= 1,000= 10,000= 100,000= 1,000,000 

Qnln. 1= 10= 100= 1,000= 10,000= 100,000= 1,000,000= 10,000,000 

Ton.t= 10= 100= 1,000= 10,000= 100,000= 1,000,000= 10,000,000= 100,000,000 

1=10=100=1000=10,000=100,000=1,000,000=10,000,000=100,000,000=1,000,000,000 

Note. A cubic centimeter of water weighs a gram, and a cubic meter 
of water weighs a tonneau. The kilogram is often called kilo, for brevity. 

Ex. 1. Reduce 2.75* to grams. Ans. 2,750,000. 

2. Reduce 381^ to milligrams. 

8. Reduce 17520«' to kilos. Ans. 17.52. 

4. What is the weight of 27 hectoliters of water ? 

Ans. 2700K 

5. What weight of water may be contained in a cistern 
1.75™ long, 1.3"" broad, and 0.8™ deep ? Ans. 1820^. 

WEIGHT OF BODIES. 

41 !• The specific gravity of a body is its weight compared 
with the weight of the same bulk of water. Thus, if a cubic 
foot of cast iron weighs 7^ times as much as a cubic foot of 
water, the specific gravity of the iron is 7.2. If cork is one 
fourth as heavy as water, its specific gravity is 0.25. 

The following are approximately the specific gravities of 
several substances. 
Copper, .... 8.8 Lead, . . . . 11<4 Granite, .... 2.7 

Gold, 19.3 Silver, .... 10.5 Marble, .... 2.7 

Cast Iron, ... 7.2 Mercury, . . . 13.5 -Maple, 0.8 

Bar Iron, ... 7.8 i 

410. Table ? Scale ? What is the weight of a cubic centimeter of water ? Of a cqbie 
meter of water ? What is the kilogram called f 411. What is the specific graTity of » 
body ? Expl:dn how found ? 
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413. When the specific gravity of a body and its magnitude 
in metric measures are known, its weight is easily computed. 

Rule. Multiply the weight of an equal bulk of water by the 
specific gravity. 

Ex. 1. What is the weight of 4 liters of mercury? 
Four liters of water weigh 4 kilos (Art 410) ; and 4 liters of 
mercury weigh 13.5 times as much. Ans. 54 kilos. 

2. Find the weight of a block of marblo 1.6" long, 0.75" 
wide, and 0.4" thick. " Ans. 1.296 tonneaux. 

The block is 0.48 of a cubic meter. This amount of water 
weighs 0.48 of a tonneau (Art. 410). Hence the marble weighs 
2.7 times 0.48*. 

3. What is the weight of a bar of gold 25 centimeters long, 
3 centimeters wide, and 16 millimeters thick? 

Ans. 25 X 3 X 1.6 X 19.3 = 2316 grams. 

4. What is the weight of a bar of iron 3" long and 2 centi- 
meters square? Ans. 9.36 kilos. 

5. What is the weight of a stick of maple timber 4" long, 0.3" 
wide, and 0.25" thick ? Ans. 240 kilos. 

6. What i» the value, at 30 cents a kilo, of a piece of sheet 
lead 3.25" long, 2" wide, and 3"" thick ? 

413. These measures and weights constitute the Metric 
System, so named from the Meter. This system was devised 
in France, near the close of the last century, to remedy the 
inconveniences arising from the great variety of existing meas- 
ures and weights. Its use, in that country, to the exclusion of 
other weights and measures, has been required by law since 
184a 

Tho system has been adopted by Spain, Belgium, Holland, 
Portugal and Chili. Its use is extending among the other 
nations of Europe and America. In some departments of 
science it is in exclusive use. 

It was legalized in Great Britain, by act of Parliament, in 1864. 

AIM. Give the ink) for finding (he ppeclfio graTitj, 413* Qire some acootmt of tho 
origin and hlatorj of the Metric System. 
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Congress, in 1866, authorized its use in the United Statues, 
enacted that the new five cent coin should weigh five grams, 
and provided for its use, ultimately, in the post-offices. 

Note. The limit of the weight of a single letter is to be 15 grams, 
instead of a hatf ounce, as heretofore. The diameter of the fiye cent coin 
(of 1866) is 20 millimeters. Three of these coins may be used to weigh a 
letter. 



414# The meter is the only arbitrary unit of the system, 

since the measures of capacity and 
the weights are all derived from it. 
It is one ten millionth part of the 
distance on the earth's surface from 
the equator to the pole, or one forty 
millionth part of the earth's circum- 
ference, measured over the poles. 

Note. Strictly speaking, the meter is 
the length, at the temperature of melting* 
ice, of a certain platinum bar, which 
length was intended to be, and is very nearly, equal to one forty millionth 
part of the earth's circumference measured over the poles. It is also very 
nearly 39.37 inches. ^ 

Let_AB represent a wefer, the unit of length, then will the square 

^ ABEF, described on AB, be asqiuire 
meter, or Centare, a unit of square meas- 
ure. The cube ABCDEFGH, each of 
whose six faces is a square meter, would 
be a cubic meter, or Stere, th6 principal 
unit of cubic measure. 

AK being -^ of AB, represents a 
decimeter, and the cube of which AK 
is an edge is a cubic decimeter. This 
volume (or one .equal to it of any form 
whatever) is a Liter, the unit of dry 

_ and liquid measure. The weight of a 

cubic decimeter (or liter) of pure water is the Kilogram, the principal unit 
of weight ; a cubic meter of water weighs a Tonneaa. 
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413. Whatistobetheweightof a single letter in the United Stat«8? 414. The 
only arbitrary unit of the system ? What is the meter ? How is the oe9tue derived from 
the meter? How the stere? the liter? the kilogram? the tonneaa? 
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The names of the metric weights and measures are formed 
according to a simple law, as will be seen by inspection of the 
following scheme : 



Leitgths. Surfacbs. Capacities. 



Weights. Ratios. 



Myria - meter. Myria - gram. 

Kilo -meter. Kilo -liter. Kilo -gram. 

Hecto - meter. Hect - are. Hecto - liter. Hecto - gram. 



Deka -meter. 

Meter. Are. 

Deci - meter. 
Centi- meter. Cent -are. 
Mill! -meter. 



Deka -liter. Deka -gram.' 

Liter. Gram. 

Deci -liter. Deci -gram. 

Centi - liter. Centi - gram. 

Milli -liter. Milli -gram. 



10000 

1000 

100 

10 

1 

TTIF 



415, The following equivalents of the metric measures 
and weights have been established by Congress for use in all 
legal proceedings : 



MEASURES OF LENGTH. 



METRIC DENOMINATIONS AND 
VALUES. 


EQUIVALENTS IN DENOMINATIONS 
IN USEi 


Myriameter. . . . 
Kilometer ..... 
Hectometer .... 
Dekameter .... 

Meter 

Decimeter .... 
Centimeter .... 
Millimeter .... 


10,000 meters . . . 

1,000 meters . . . 

100 meters . . . 

10 meters . . . 

1 meter . . . 

t*^ of a meter . 

tJtt of a meter . 

TTHTTT of a meter . 


6.2137 miles. 

0.62137 mile, or 3,280 feet and 10 in. 

328 feet and 1 in. 

393.7 inches. 

39.37 inches. 

3.937 inches. 

0.3937 inch. 

0.0394 inch. 



MEASURES OF SURFACE. 



METRIC DENOMINATIONS AND 
VALUES. 



Hectare 
Are . . 
Centare 



10,000 square meters 
100 square meters 
1 square meter 



EQUIVALENTS IN DENOMINATIONS 
IN USE. 



2.471 acres. 

119x6 square yards. 

1550 square inches. 
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MEASURES OF CAPACITY. 



METRIC DENOMINATIONS AND VALUES. 



Names. 



Kiloliter or stere 
Ilectoliter 
Dekaliter . 
Liter . . 
l>eciliter . 
Centiliter . 
MilllUter . 



No. of. 
Liters 



Cubic Measure. 



1000 1 1 cubic meter 



100 
10 

1 
V 



Timr 



fi 



of a cubic meter 



cubic decimeters . . 
1 cubic decimeter . . . 
1 of a cubic decimeter 

10 cubic centimeters 
1 cubic centimeter '. 



EQUIVALENTS IN DENOMINATIONS 
IN USE. 



Dry Measure. 

1.808 cubic yards 
2 bu. and 8.35 pks. 
9.03 quarts . . . 
0.908 quart . . . 
6.1022 cub. inches 
0.6102 cubic inch . 
0.061 cubic inch . 



•Liquid or Wiue 
Measure. 

264^7 gallons. 
26.417 gaUons. 
2.6417 gallons. 
1.0567 quarts. 
0.845 gill. 
0.838 fluid ounce. 
0.27 fluid drachm. 



WEIGHTS. 



METRIC DENOMINATIONS AND VALUES. 



Names. 



Millier or toniieau 
Quintal .... 
Myriagram . . 
Kilogram or kilo 
Hectogram . . 
Dekagram . . . 

Gram 

Decigram . . . 
Centigram . . . 



Milligram 



No. of 
Grams. 

1000000 

100000 

10000 

1000 

100 

10 

1 



Weight of what quantity of 
water of maximum density. 



1 cubic meter ...... 

1 hectoliter 

10 liters 

1 liter 

1 deciliter 

10 cubic centimeters . . 
1 cubic centimeter . . . 
Jsj. of a cubic centimeter 
10 cubic millimeters . . 
1 cubic millimeter . • . 



EQUIVALENTS IN DE- 
NOMINATIONS IN USE. 



Avoirdupois Weight. 



2204.6 pounds. 
220.46 pounds. 
22.046 pounds. 
2.2046 pounds. 
3.5274 ounces. 
0.3527 ounce. 
15.432 grains. 
1.5432 grains. 
0.1543 grain. 
0.0154 grain. 



416. To reduce metric weights or measures to those in cus- 
tomary use. 

Ex. 1. Reduce 127*™ to miles. Ans. 78.914 miles. 

Since one kilometer is 0.62137 of a mile, 127*°* will be 
127 X 0.62137 = 78.914 miles. Hence we have the 

Rule. Multiply the number of metric vnith by the correspond" 
ing number in the table. 



416. Rules for reducing the metric weights and measures to those in common use, 
and the reverse. 
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2. Reduce 312™ to inches. Ans. 12283.44. 

3. Reduce 12000** to pounds avoirdupois. 

4. In a cubic meter how many wine quarts ? 

Ans. 1056.68. 

41 ?• To reduce customary weights and measures to those of 
the metric system. 

Ex. 1. Reduce 280 inches to meters. Ans. 7.1124- meters. 

Since one meter is 39.37 inches, the number of meters in 280 
inches is the number of times that 280 ccmtains 39.37, that is, 
7.112-{- meters. Hence we have the 

Rule. Divide the number of the customary denomination hy 
the corresponding number in the taUe. 

2. Reduce 27 tons to kilos. 

Ans. 27 X 2000 -f- 2.2046 = 24494+. 

3. Find the weight in kilos of 15 gallons of water. 

4 Find the capacity in hectoliters of a bin 7 ft 3 in. long, 
8 ft 10 in. wide, and 2 ft 2 in. deep. 



MISCELLANEOUS EXAMPLES. 

1. Reduce 12 kilometers to meters. Ans. 12000. 

2. Reduce 1256.7 kilos to quintals. Ans. 12.567. 

3. Add 125"*, 17.06^^, .071^, and 3000™. 

Ans. 17259". 

4. Add 25.06*, 18315k', 16.0&^k, and 7 quintals. 

Ans. 25794.365 ^. 

5. From 20" subtract 1862.15 liters. Ans. 137.85 liters. 

6. From 91 cubic meters subtract 280.31***. 

Ans. 62969 liters. 

7. Multiply 17.288^ by 312500. Ans. 5400 kilos. 

8. Multiply 51.2"™ by 687500. Ans. 35.2 kilometers. 

9. Divide 120^" by 15™. Ans. 8000. 
10. Divide 12.04* by 17200. Ans. 700 grains. 



324 THE M£TRIG SYSTEM. 

11. Divide 2700" by 90». Ans. 3000. 

12. Divide 32''« by 47621. Ans. 0.67197-|- meter. 

13. In a cubic meter of water how many gallons ? 

14. Reduce 1725 grams to apothecaries' weight 

15. In an acre how many square meters? 

16. In 5 bushels how many liters ? Ans. 176.21 l-f-. 

17. How many coins, each weighing 5 grams, can be coined 
from a cubic decimeter of metal whose specific gravity is 10 ? 

• Ans. 2000. 

18. In a board 4"* long and 0.4"* wide, how many sq. deci- 
meters ? Ans. 160. 

19. What is the side of a square that contains 1296 square 
decimeters ? (Art. 355.) Ans. 3.6™. 

20. What is the length of the inner edge of a cubical box 
that contains 80 hectoliters ? (Art. 363.) Ans. 2™. 

21. A cubical cistern holds 1331 kilograms of water ; what is 
the length of an inner edge ? Ans. 1.1 meters. 

22. What is the area of a circle whose radius is 1 50 meters ? 
(Art. 392.) Ans. 7.0684- hec'tares. 

23. A circular cast-iron plate is 1 meter in diameter, and 2 
centimeters thick ; what is its value at $45 a tonneau ? 

24. What is the surface of a sphere whose radius is 75 milli- 
meters ? (Art. 401.) Ans. 7.068-f- sq. decimeters. 

25. What is the weight of a cast iron ball whose diameter is 
12 centimeters? Ans. 6.51 4-f- kilos. 

26. If a stone 1.25" long, 0.72" wide, and 0.4" thick, weighs 
1 tonneau, what is its specific gravity ? Ans. 2.777-|-. 

27. A grocer buys sugar at 8^ cents a pound, and sells it for 
22 cents a kilo ; how much per. cent, does he gain or lose ? 

28. A man buys wine for $1 a liter, and sells it for $1 a 
quart ; how much per cent, does he gain or lose ? 

29. A man buys coal for $5 a ton of 2240 pounds; what 
must he get per tonneau to gain 18 per cent, on the cost? 

30. The latitude of New Orleans is 30°, and that of Chicago 
is 42^ ; how many kilometers north of New Orleans is Chicago ? 

Ans. 1333.3+. 
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.UNITED STATES 


BONDS. 




Bonds called. 


Payable in. 


Redeem- 
able in. 


Rate of Tnt. 


Int. Payable. 


6'8of 1881 

5-20's 

10-40*8 

5's of 1881 

4^8 

4*8 


1881 
20 years from issue. 
40 ** " " 

1881 

1886 

1901 


1881 
5 years. 
LO years. 
1881 
1886 
1901 


6% 
6% 

^% 
5% 


Semi-an. in gold, 
tt tt 

tt ' tt 

Quarterly ** 
« tt 

« tt 



MISCELLANEOUS EXAMPLES. 

1. If gold is worth 115 J, how much currency will it take to 
buy $4000 in gold ? 

2. I own 12 U. S. bonds 6's of 1881 of $1000 each ; what is 
my semi-annual income in currency, gold selling at 132 ? 

3. When gold is quoted at 116§, what amount of it can be 
purchased for $4445 in currency ? 

4. If I purchase a U. S. 5-20 bond at 108^, what per cent 
do I make semi-annually, gold selling at 125 ? 

5. The highest point reached by gold during the war was 284. 
What was the value in gold of $1 in currency at that time ? 

6. If the premium on gold is 20 per cent, which yields the 
better income, U. S. 5-20's at 120, or Boston & Albany Rail- 
road Stock at 150, the Railroad Stock paying a semi-annual 
dividend of 5 % ? 

7. A clerk was sent to the Custom House to pay duties 
amounting to $1000. How much currency must he take with 
him provided lie is obliged to buy his gold and the quotation is 
115f? 

8. When U. S. 10-40's are seUing at 109, what amount must 
be purchased to secure an annual income of $600 in gold ? 

9. How many $1000 U. S. bonds can be bought at 115, lor 
$10000, and how much money will remain ? 

10. At what rate must 6's of 1881 be bought to yield 5^ per 
cent on the investment in gold ? 

11. What rate per cent, does an investment in U. S. 4's at 80 
pay? 
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12. I instructed my banker to purchase for me 4 U. S. 
5-20 bonds of $1000 each ; how much money shall I remit, his 
commission being J %, and the bonds selling at 119J ? 

Ans. $4800. 

13. I receive for interest on $25000 U. S. 5-20's $750 in 
gold. This is the semi-annual interest What per cent per 
annmn is this in currency, if I sell this gold at 112^ ? 

14. Which' is the better investment, a mortgage which pays 
six per cent in currency, or a government bond which has 20 
years to run, is payable in paper, is 20 per cent above par, pays 
six per cent interest in gold annually, and the gold sells at 16{ 
per cent premium ? 

419 GOVERNMENT SECURITIES. 

MORNING QUOTATIONS. 

GOLD BONDS — SOLD "FLAT." NO INTEREST. 

Wednesdat, July 90, 1878, at 11 o^dock A. M. 
6s of 1881, 6 per cent int, payable Jan. and July, II 9f 
5-20S 1862, do do do May and Nov. 116f 

5-20S1864, do do do do do 117| 

5-20S 1865/ do do do do do 119^ 

5-20S 1865, do do do Jan. and July, ll7f 

5-20S 1867, do do do do do 118| 

5-20S 1868, do do do do do ll4 

10-408 5, do do do* Mar. and Sept. 115| 

U. S. Curr'y do do do Jan. and July. 115^ 

Gold , 115} 

Union Pacific 6s, First Mortgage 81^ 

do 7s, Land Grant 68 

do 10s, Income Bonds. 54| 

do Stock 28. 

Attention is called to the above table and the following ques- 
tions, which will be suggestive. to teachers and valuable to 
pupils. 

It is thought that they will tend to cultivate a desire for in- 
vestigation, and an increased interest in an important practical 
"ubject. 
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The answers to the questions can readily be obtidned by the 
pupil from different sources. 

The questions can be omitted altogether at the option of the 
teacher. 

Questions. 

1. What is the great monetary centre of the U. S. ? 

2. Why should it be in that city ? 

3. Why are the above prices called " Quotations ? '* 
4 Why " Morning ? " 

5. Is the price of gold and of Government Securities affected 
by the condition of any other money markets i^ (Yes, notably 
by that of London.) 

6. Why should it be so ? 

7. What are Registered Bonds ? 

8. What are Coupon Bonds ? 

9. State the advantages of each ? • 

10. Which of the above are Registered and which Coupon? 

11. What explanation can you give of the difference in price 
of the various 5-20 bonds mentioned above, since they all pay 
the same interest ? 

12. Explain the word " flat " as here used. 

13. What do you understand by Union Pacific 6's, etc 

14. Why are they placed among Government Securities ? 

15. Is the price of gold' quoted daily in London, as it is in 
New York and throughout this country ? Why, or why not ? 

16. Why do we read of steamers taking so much gold from 
New York to England, and seldom or never of their bringing 
any back ? 

17. If gold rises in price in New York, what is to be in* 
ferred ? 

18. What do you understand by the term "Specie Pay- 
ments." 

19. Give the particulars of both " Floating" and " Funded 
Debts." ^ 

20. What is a Syndicate ? 

21. Explain the process of " Funding a Debt" 



A. KEY 



CONTAININQ THE 



ANSWEES TO EXAMPLES IN EATON'S COMMON 
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ADDITION. 




Bxampld. 




Example. 




11. 


8,999 


50. 


22,395 


12. 


9,988 


5^2. 


43,758,518 


13. 


89,789 


53. 


27,332,145 


U. 


7,898 


56. 


64,230 sq. m. 


16. 


6,797 


57. 


2,728,116 


24. 


2,115 


58: . 


$18,827 


26. 


21,192 


59. 


$572 


2(). 


223,735 


60. 


$2,452 


27. 


52,201 


61. 


1,393,338 


28. 


98,974 


62. 


6,018,717 


29. 


62,151 


63. 


184,909,588 


30. 


99,430 


65. 


$84,571,886 


32. 


120,227 


66. 


$6,506 


38. 


59,388 


67. 


582,741 


34. 


27,015 


68. 


1,319,725 


37. 


16,365 


69. 


948,278 


38. 


10,838 


70. 


.768,449 


39. 


94,279 


71. 


365 


41. 


342,790 


72. 


33,648 


42. 


171,153 


73. 


27,420 


43. 


208,977 


74. 


$10,108 


45. 


46,109 


75. 


446,633 


46. 


77,347 


76. 


$31,762 


48. 


50,041 







K^RY TO EATON 8 



SUBTRACTION 



Example. 




Example. 




11. 


4,112 


45. 


8,593 


12. 


3,201 


46. 


4,994 


13. 


5,310 


48. 


, 1,264 


15. 


302,204 


50. 


506,139 


16. 


$2,264 


51. 


240 


21. 


2,487,852 


52. 


Variable 


23. 


3,102,074 


53. 


915,949' 


24. 


377,523 


54. 


6,128,523 


25. 


142 


55. 


29,230 sq. m. 


26. 


916,008 


56. 


16,817,082 bush. 


27. 


2,111,108 


57, 


$2,450 


29. 


6,237 


58. 


408,663 


30. 


2,127 


.59. 


354,577 


31. 


545,128 


60. 


560,246 


33. 


2,289 


61. 


67 years 


34. 


50,081 


62. 


$3,134 


36. 


4,608,998 


63. 


$2,586 


37. 


3,231,058 


64. 


94,760,000 miles 


39. 


6,044,508 


65. 


902 years 


41. 


63,584 


66. 


$1,276 


43. 


4,305 








Addition and 


Subtraction 


• 


3. 


$250 


10. 


291 miles 


6. 


«3 


11. 


699 years 


6. 


2,527 


12. 


$10,075 


7. 


Maine, 5770 sq. m. 








MULTIPL 


ICATION 


• 


13. 


48,924 


22. 


985,516,547 


14. 


79,479 


23. 


1,872,612 


15. 


309,956 


24. 


17,601,948 


17. 


43,085,187 


25. 


. 4,002,635 


21. 


12,206,115,006 


26. 


880,434 
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Example. 




Bxample. 


28. 


1,354,576 


56. 


38,059,956 


29.- 


1,555,008 


58. 


517,197,024 


30. 


3,277,404 


59. 


48,385,638 


36. 


3,379,446 


62. 


4,698,000 


37. 


2,420,880 


64. 


59,874,000,000,000 


38. 


4,040,138 


68. 


63,139,910,400,000 


39. 


2,738,352 


ey. 


4,639,527,515,000,000 


40. 


384,134 


73. 


4,377,317,000,000 


41. 


2,145,594 


76. 


293,343,530,562 


42. 


14,645,612 


77. 


16,662866,418276,000000 


43. 


16,003,352 


80. 


4,269,573 


44. 


14,835,296 


82. 


6,156 ; 4,788 ; and 5,472 


45. . 


64,421,850 


84. 


337,792 ; 3,260,992 ; and 


46. 


851 




3,273,984. 


47. 


$1,591 


86. 


2,775,384; 1,404,824;' 


48. 


697 miles 


- 


and 2,090,104. 


49. 


899 


88. 27,446,265 ; 137,094,265 ; 


53. 


194,152 




and 1,027,984,265. 


55. 


566,568 







Miscellaneous Examples in Multiplication. 



3. 


4,725 


8. 


420 


4. 


3,600 


9. 


1,835,951,910,528 


5. 


68,400 miles 


10. 


$8,760 


6. 


691,200,000 miles 


11. 


18,565,056 


7. 


6,000 


12. 


14,811,852 



Examples in the Foregoing Principles, page 40. 



1. 


817 miles 


10. 


2. 


7,336 miles 


11. 


3. 


Gained. $96 


16. 


4. 


$4,343 


17. 


5. 


$216 


18. 


6. 


Lost, $16 


19. 


7. 


$32 


20. 



$126 

$589 

$6,750 

43 miles 

$18,075 

$2,523 

$1,095 



8 
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DIVISION. 



Example. Quotient. 


Bern. 


Example. 


Qaotlent. 


Rem. 


32. 


5,416 




84. 




73 




33. 


7,432,966 




85. 


19 


1 


34. 


5,092,103 




86. 


31 




40. 


52,954 


3 


87. 


41 




41. 


82,304 


.6 


88. 


743 




42. 


30,411 


2 


89. 


6,541 




44. 


125 




90. 


13 




45. 


456 




91. 


17 ' 




46. 


156 




92. 


29 




51. 


192 




93. 


13 




60. 


1,080 


38 


94.. 


17 




61. 


2,052 


394 


95. 


23 




62. 


595 


418 


103. 


8,098 


6 


63. 


1,001 


265 


104. 


3,380 


29 


64. 


1,636 


314 


105. 


33 


35 


65. 


12,654 


2 


106 


801 


22 


66. 


20,160 


4444 


107. 


2,637 


22 


67. 


99,891,686 


2955 


108. 


139 


31 


69. 


8,765 acres 




109. 


223 


24 


70. 


$500 




110. 


89 


10 


71. 


23 


" 


111. 


57 


12 


72. 


24 




112. 


75 


43 


73. 


73 




114. 


40,276 


3 


74. 


75 




117. 


30 78654321 


75. 


83 




119. 


28 


275 


76. 


19 miles 




121. 


83 


3087 


80. 


47 




123. 


300 


9999 


81. 


757 




124. 


2,010 


7080 


82. 


856 




125. 


10,865 


25821 


83. 


345 


- 










Examples in the Foreg< 


oiNG Principles, page 


57. 


1. 




42 


11. 




12 


2. 




24 


13. 




$864 


3. 


$1,280 and $2 


14. 




$348 


5. 




$54,750 


15. 




5 


8. 




10 


16. 




7 


9. 




138 




• 
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Example. 

4. 



4. 
5. 
6. 



5. 
6. 



5. 



5. 
6. 
7. 



6. 

7. 
8. 



4. 
5. 



5. 
6. 

7. 



REDUCTION. 
Article 90. 

Example. 

26,666qr. I 5. 



93. 



88£ 4s. 6d. Iqr. 

129£ 17s. 6d. 3qr. 

362£ 2s. 2d. 



7. 
8. 



30,755qr. 



15£123. 2d. 
439£ 13s. 



94. 

151b. 3oz. 4dwt. .6gr. 8. 
90,399gr. 

95. 

1521b. 2S 73 29 3gr. | 6. 

96. 



48 



159,835gr. 



75,9751b. 

St. 17cwt. 3qr. 211b. 

2,047,999dr. 



8. 3t. 8cwt. 71b. 5oz. 12dr. 

9. 9 
11. 3t. 13cwt. 2qr. 51b*. 8oz. 



97. 



13yd. 3qr. 

699na. 

18 



9. 
10. 



$206 
489yd 



98. 



4yd. lit. lin. 2b.c. 
2,531,840 

99. 

i 139,57411. 

Im. 5fur. 4ch. 3rd. 

184,000 



6. 



25,000 



8. 50 

9. $614 
10. 79m. 5far. 4ch. 3rd. 711 



4. 6sq.m. 65a. Ir. 33sq.rd. 
6. $1,170 



100, 102. 

8. 



9. 



3ft;. 
25ft. 



10 



KBY TO baton's 



Bxample. 

4. 
6. 
8. 



103, 105. 



5t. 25cu.ft. 864c.in. 

2,430 

. 4ft. 



Example. 

9. 
11. 
12. 



4. 
5. 

4. 
5. 
6. 

7. 

4. 

5. 



106. 



234gal. Iqt. 
40 



6. 



107. 

123 bush. Ipk. 2qt. Ipt. 8. 

73bu8h. Ipk. 5qt. 9. 

1,021 10. 
1,567 

108. 



8in. 

4ft. 

8,24a 

69 



$14 

540bush. 4qt. Ipt. 

4079pt. 



4d. 8li. 34m. 47sec. 
31,656,930 sec. 
6. 81.m. Iwk. 6(1. 23h. 38m. 



7. 



8. 81C. 53yr. lOcal.m. 

9.3wk. 6d. 23h. 59m. 598ec. 

10. 



6,680 
109. 



3,012,050sec 



4. 


5circ. 9s. 9° 8' 45^' 


6. 


Squad. 3^ 30' 27" 


5. 


1,008,485 . 






• 


11 


0. 




1. 


11 


2. 


1,895 




Miscellaneous Exa] 


kIPLES 


IK Reduotiok. 


1. 


26,619qr. 


15. 


91b. 6oz. 7dwt. 8gr. 


2. 


2015pt. 


16. 


418,7548q.rd. 


3. 


3,958,406dr. 


17. 


374,975c.in. 


4. 


17t. 19c wt. 181b. 4oz. 


18. 


5,184sq.in. 


5. 


2wk. 4d. 6b. 4m. 8sec. 


19. 


132gi. 


6. 


41b. 3oz. 5dr. 2sc. 18gr. 


20. 


l,756,816sec. 


7. 


3,097,530'' 


21. 


l,599rd. 


8. 


29,77011. 


22. 


11m. 6fur. 35rd. 


9. 


84,383gr. 


23. 


283na. 


10. 


36,686gr. 


24. 


Im. 2fur. 8ch. 3rd. 611. 


11. 


Isq.yd. 8sq.ft. lOOsq.in. 


25. 


103bush. 3qt. 


12. 


25yd. 2qr. 3na. 


26. 


3circ. 48. 13*' 24' 54'' 


13. 


7£ 14s. lOd. 


27. 


146gal. Iqt. 


14.. 


36t. Icwt. Iqr. 221b. 16oz. 


28. 


4c.yd. 4cu.ft. 1725c.in. 




2dr. 


29. 


Ssq.m. 20a. Sr. 36sq.rd. 



/ 
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116. 



Bkample. 

5. 8, 3, 5, 7, 11 

6. 2, 2, 2, 3, 3, 5, 5, 11 

 a tt^ £i^ £i^ ii^ Jj^ Oj i>) 

8. 2, 3, 3, 5, 5, 7 

9. 2, 3, 5, 7, 11 

lU. Z^ Z^ Zj Zj Z^ Z^ O) U) o 

11. Zj Z^ Zy Oj O) Of 



I 



Bxample. 



7. 8 

8. 15 

9. 5, 7 and 8 

13. 91 

14. 48 



3. 330 

4. 720 

5. 1,200 

6. 225 

7. 3,150 

8. 576 

9. 10,080 



12. 


2,2, 


2, 


2, 


3, 3, 17 


13. 


2, 


2, 


2, 


3, 3, 67 


14. 


2, 2, 2, 


2, 


2, 


2, 3, 19 


15. 




2, 


2, 


2, 1087 


16. 


2, 2, 2, 2, 2, 227 


17. 






5, 


5, 7, 29 


.123. 










15. 








63 


17. 








6 


18. 








7 


20. - 








1 


138. 










10. 








88,808 


12. 








1,800 


15. 








450 


17. 








1,800 


19. 








504 


20. 








231 



 ♦• 



7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 



COMMON FEACTIONS 

139. 



¥ 


18. 


¥ 


19. 


¥ 


20. 


iOi 


21. 


■4^ 


22. 


9 5 
6 


23. 


X^fL 


24. 


•^^ 


25. 


W 


26. 


■^^ 


28. 


W 


29. 



-4* 
■4F 



12 

Examine 

31. 
32. 
33, 



6. 
7. 

8. 

6. 
7- 
8. 
9- 
10. 

11. 
12. 
17. 

18. 

4. 

5. 

6. 
10. 
11. 

5. 

6. 
11. 
12. 
13. 
17. 
18. 
21. 



3. 
4. 
6. 



KRT TO 


baton's 


t 


Example. 




^^a. 


34. 


^ 


^ 


35. 


¥. ¥. ¥, ¥. ^ 


¥ 






140. 




^m 


9. 


74 


1 


10. 


3 


m 


11. 


72 


141. 




% 


11. 


5 


f 


12. 


2V 


m 


13. 


M 


hi 


14. 


i 


m 


15. 


m 


142. 




u 


20. 


63 


H 


24. 


376 


^F 


25. 


166 


208 






143. 




A 


16. 


Vr 


^% 


20. 


»« 


12 

2 5a 


23. 


. II 


aV^ 


24. 


ft 






144. 




tSV 


25. 


■AW 


m 


27. 


^^ 


A 


28. 


f 


i 


30. 


4rd. 


T?5 


31. 


t ' 


6 


34. 


$27 


A 


38. 


lllf 


iV 


39. 


36* 


145. 




if 


9. 


ife 


W 


10. 


:?r 


iVr 


14. 


2 
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Bxample. 

15. 
16; 
18. 
20. 

4. 
6. 
6. 
7. 

«. 



6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



4 
2 

i 
14G 



Example. 

21. 
22. 

27. 
28. 






if 



9. 
10. 
11. 
13. 



iih m^ Bh 

ibii'* AV(T» JbfS- 



147. 

15 



855' 



|ii. 



5 O 



tWii* "/tVij» "rrW' 1^:^^ 

1%^, +M». AW, UH 

mh mh /i^i^, iiH 
14. ^m^u^ ^M%'u. ^1%'-^ 
mm 

148. 



18. 
19. 
22. 
23. 
24. 
26. 
27, 



10. 
11. 
12. 
15. 
16. 

7. 

8. 

9. 

10. 



J^f^c. in. 

SL(lpM/f 
J-g^sq. yd. 



17. 
18. 
19. 
20. 
21. 






149, 



11. 
12. 
14. 
15. 



5. 4d. 4h. 48ra. 

6. 5yd. 1ft. 4in. 2.b.c. 

7. 68. 14° 47' 

8. 5cwt. 3qr. 81b. 5oz. 5J^dr. 

9. 3oz. 4dr. 2sc. lOgr. 

10. 28. 20° 10' 25" 

11. 189d. 61i. 13m. 20sec. 

2 



150. 

12. 
13. 
14. 
15. 
16. 



17. 
18. 



m 



3Jra. 
IS 






icF» f J, 4i» FIT 

AV» sVSy^ ^0' 2^$1r 
7o, fj? i$i M 

15 3 6 4 2 
l8^7y» &(!» FO» B^ff 

jVbj ai^' iff' arft 



_2_4 



¥r, 



J-^8ec. 
Vqr. 

Asq. yd. 

rfofur. 

yVgal. 

6oz. 8dwt. 4gi\ 

3pk. Iqt fpt. 

Iqt. 3igi. 

2oz. 4dr. 

2fur. 2ch. 221i. IJf in. 

4c. ft. 4cu.ft. 460tc. in. 

Iqr. 2Qa. ^in. 
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KEY TO 


EATON'S . 




 


161. 




Example 


Bxan^ls. 




8. 


f|bush. 


13. 


fgal. 


9. 


BlHoirc. 


15. 


Hlb. 


10. 


fl- 


16. 


t*Jm. 


11. 


*yd. 


17 


ft. 


12. 


A J- yr- 








153. 


r 


6. 


lA 




(M»t. 


7. 


.1* 


26. 


I 8i§owt. 


9. 


H 




(84^r. 


10. 


m 


29. 


** 


11. 


li 


32. 


48§iJ 


13. 


5A 


33. 


mi 


16. 


llftf^ 


34. 


88it» 


18. 


«8 


35. 


7 


20. 


1* 


36. 


13|f 


22. 


5^5 


37. 


4lTftr 




( il Jbush. 


38. 


85A 


25. 


^ IftJpk. 








( U-i^qt. ' 


• 




153. 




3. 


H 


24. 


A 


4. 


U 


25. 


A 


5. . 


il 


26. 


tAt 


6. 


i 


29. 


lA 


8. 


a 


32 


1 HoH. 
1 12ifcwt. 


9. 


a 


Cf A. 


10. 


A 




ft^wk. 


13. 


m 


34. 


< liHd. 


16. 


if 




( 33 Ah. 


17. 


■fir 


37. 


A 


20. 


M 


41. 


7f* 


23. 


i 43. 


5| 


Miscellaneous Examples in Fractions, page 121. 


2. 


li 


8. 


f . ¥. ¥, V^. V» V^ 


8. 


! 


9. 


f =4^- 


4. 


15ir\>\ 


10. 


¥.■ 


5. 


7K& 


11. 


H 


6. 


4^4 


12. 


lOh. 17m. 8fsec. 


7. 


W 


13. 


Hbush. 



V 
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Example. 


•^0^f w ■»■ ^^^i *r-y*m^-\^->f 


Example. 




14. • 


86 


29. 


^ 


15. 


2f 


80. 


Jqt. 


16. 


^ 


31. 


a^wk. 


17. 


30 


32. 


V-3f 


18. 


l*ft 


S3. 


25 


19. 


36 


84. 


15 


20. 


2 


85. 


V = 9f 


21. 


i 


86. 


i 


22. 


H 


37. HM^, 


7^s., 92ifd. 


28. 


i8i, M. m 


38. A^Vgal., Ifltqt., 8 /^pt. 


24. 


ioi 2^» iir 


13Hgi- 




25. • 


«.H 


39. 


?i - 1 A 


26. 


■&> A 9 tV 


40. 


tft = M 


27. 


m 


41. 


W 


28. 


n 


42. f, 


i. e. the whol^ 




IS 


;4. 




8. 


$128 


36. 


$50 


4. 


14c. 


37. 


8041b ; $201 


7. 


10 


39. 


148 


8. 


10 


42. 


4 


10. 


72c. 


45. 


4 


11. 


$120 


47. 


2 


12. 


890 


48. 


20 


14. 


$4J 


52. 


$41i 


15. 


$29230 


53. 


1591b. ; $89^ 


16. 


80m. 


55. 


42 


17. 


5 


56. 


160- 


18. 


5Jd. 


57. 


150rd. 


19. 


50c. 


58. 


20 


20. 


66c. 


59. 


7 


21. 


8 


64. 


4days.. 


22. 


75c. 


65. 


20days 


23. 


$25 


66. 


$80 


24. 


$28 


68. 


82 


26. 


«15t 


69. 


$4518J- 


27. 


12026^ 


70. 


$12J 


29. 


96 


71. 


62J 


80. 


$7285| 


72. 


11- 


81. 


17m. 


73. 


16 


82. 


10a. 


74. 


8 


88. 


27 


75. 


9 


84. 


81fft. 


76. 


2iyd. 


85. 


125Jft. J 
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KEY TO EATON S 





DECIMAL FRACTIONS. 




169. 




Example 

4. 
5. 
7. 

8. 


'2391547.859278 
1536850.22677657941 
785.97943 
8031.0744 


Example 

9. 
11. 
12. 


3653.24742 

2101.394 

1874.00697 


\ 


170. 




5. 
6. 

7. 


1815.5946648 
4418.294 
416.4929 


9. 
10. 


9.999994 
.39 




171. 




11. 
12. 
13. 
14. 
17. 
18. 


19.9893954 

.0000793098 

.0248999064 

.0009108027 

9876.5 

34869000 


19. 
20. 
24. 
25. 

27. 
28. 


23648700 

37428000 

11022 

22029560 

.0000000000884 

421000 




172. 




7. 

8. 

9. 
10. 
13. 
14. 
15. 
16. 


.0065 
36.4 
3.76 
4.78 
1125 
.01625 
45 
34.8 


17. 
19. 
20. 
23. 
24. 
27. 
28. 
30. 


.48 

.48666+ 

1.59655+ 

8.469 

.005647 

.007053375 

.06081+ 

1767.6 




173. 




6. 


2.40625 


t^. .d) 


.4, .375,. 8125,. 109375, 
.28, .34 




174. 




13. 


175. 


h \^^ ¥, ¥, W 


4. 

6. 

9. 

10. 


.18525 

.546875 

.32325 + 

.65625 


11. 

12. 
13. 
14. 


.4825 
.29938 + 
.76663 + 
.721934 



^ 
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Example. 

3. 
5. 
7. 



Iqt. Ipt. Igi. 

dqr. 2Da. 1.125in. 

7cwt. 2qr. 



176. 

Ezflimple. 

8. 6oz. lldwt. 19,008gr. 

9. 2fiir. 34rd. 4yd. 11.232iD. 



10. 6oz. 5dr. 2sc. 17.12gr. 



Miscellaneous Examples in Decimal Fractions, p. 142. 



3. 

4. 



$500 
$62.50 



5. 8 

6. 8 

7. Gain, $100 total, $12.50 

per acre. 



8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
U. 
17. 



$1755 

$22.6875 

$73.50 

$48.4375 

$141126.5625 

$142 

62c. 

6a. 2r. 2.875rd. 

$756 

$5,775 



18. $0.28875 

19. lis. 4d. 2.25q*r. 

20. Is. 8d. 1.9375qr. 

21. 19£ 8s. lOd. 2.34375qr. 

22. 286d. 17h. 18m. 368ec. 

23. $106.1-0 

24. $33.75 

25. 73.5m. 

26. 45 

27. 13 

28. 11.5 

29. 51.1 

30. $9.15 

31. 20c. 

32. 133.125ft. 

33. $34,375 



»   



4. 
5. 



9. 



2. 

3. 



UNITED STATES MONET. 



186, 



48300c. ; 483000m. 
684c. ; 6840m. 



6. 



187. 

$876.94 I 10. 

188. 

ADDITION. 

$1953.294 5. 
$60829.18 



1876m. ^ 



$76,843 



$33.50 
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KEY TO EATON'S 



Example* 

2. 
3. 



2. 
3. 

3: 

3. 

4. 

5, 

9. 
10. 
13. 
U. 
15. 
19. 



SUBTRACTION. 

Example. 

$16.44 5. 
$42,117 . 

MULITIPLICATION. 

$8978821.875 5. 
$1618781.598 

DIVISION. 
Practical Examples, p. 149, 



$156.25 

$69.75 

$2812.50 

$8.50 

$54.75 

81 

45 

25 

$120 



26. 
27. 
28. 
29. 
30. 
34. 
35. 
38. 



$2208.50 



$15581.25 



$201.35 

$6 

$9 

$25 

$20 

$204 

$40.13 

$1187.55 

3.5 



Miscellaneous Examples in U. S. Money, p. 156. 

1. $1.96 

2. $2iS.oo 

3. $5.62^ 

4. $1.12| 

5. $340.05 

7. $65.63 

8. 28756m. 

9. 6180m. 

10. $545.98 

11. $47,689 

12. $1862.25 

13. $4250 

14. $47 

15. $16.25 

16. 11 

17. ^ 6 

18. $109.06 

19. $24.74 

20. $174 



21. 


16 


22. 


$6851 


23. 


13.5m. 


24. 


75 


25. 


50c. per head ; $50total 


26. 


$253.69 


27. 


$4234.375 


28. 


$62.50 


29. 


67.75 


30. 


67.75 


31. 


Gain, $846,875 total ; 




$12.50 per acre. 


32. 


$233.59 


33. 


$2.07 


34. 


$584.27 


37. 


$36.87 


38. 


$8.26 


39. 


$51.68 






COHMOK SCHOOL ARTTHMETIO. 



19 



COMPOUND NUMBERS. 

ADDITION. 

Example. 



Example. 

6. 271b. 6oz. 7dwt. llgr. 

6. 30gal. Ipt. 2gi. 

7. 21a. 2r. 37rd. 

8. 251b. lloz. 6dr.4gr. 

9. 29bash. 2qt. Ipt. 
10. 18c. 6c.ft. 6cu.ft. 36c.in. 



11. 
12. 
13. 
14. 



21 l.m. 

19t. 7cwt. 101b. 2oz. 

15circ. 5s. 28^ 39' 16" 

26yd. dqr. 3na. lin. 



18. 8m. 6fur. 8rd. lift. 6in. 

19. 26t. 2cwt. 3qr. 191b. 5oz. 

20. 27bu8h. 2pk. 3qt. 

21. 55yd. 3qr. 2na. Ij-in. 

22. 174bush. 3qt. Ipt. 

23. 45t. 7cwt. 2qr. 181b. 
24. 128a.2r.35rd. 16yd. 36in. 

25. 19circ. 13^ 56' 34" 

26. 161in. 7fur. 21rd. 3yd. 

27. 23t. 4cwt. 3qr. 101b. 



SUBTRACTION. 



9yd. 2qr. l^in. 
41. Ifur. 32rd. 2yd. 2ft. 

3in. 
4a. 2r. 26rd. 24yd. 4ft. 

138in. 



5. 
6. 

7. 

8. 

10. 20c. 5c. ft. lOcu. ft. 1558 

c. in. 

11. lOObush. Ipk. 6qt. 

12. Iwk. 5d. 7h. 14m. 45sec. 



8gal. 2qt. Ipt. l^i. \ 22. 

23. 
24. 
25. 
26. 
27. 



16. 

19. 
20. 
21. 



4circ. 331** 69m. 4far. 
39rd. 5yd. 2ft. 

6yr. 6m. 

25yr. 8m. 8d. 

Variable 

70yr. 9m. 6d. 

4yr. 2m. 3d. 

5yr. 8m. 8d. 

8yr. 3m. lOd. 

24yr. 5m. 29d. 

17yr. 7m. 29d. 



Examples in Addition and Subtraction, p. 165. 



2. 
3. 

6. 



25m. 2fur. 

35a. 3r. 

3yd. 3qr. 3n. Jin. 



7. 19cwt. 3qr. 3lb. 

8. 44gal. 3qt. 2gi. 

9. 371b. loz, 19dwt. 17gr. 



MULTIPLICATION. 



5. 17]b. 5oz. Idr. Isc. lOgr. 

6. 30t.5cwt. 3qr. 241b. 12oz. 

7. 60yd. 2qr. 3na. 

8. 3wk. 6d. Uli. 17m. 57sec. 

9. 57circ. 2s. 25° 4' 10" 

10. 107gal. Iqt. 

11. 98bush. 3pk. 2qt. Ipt. 



12. 51c.7c.ft.l5cu.ft.l716c.in. 
13. 32a. 2yd. 8ft. 140in. 

15. 16m. 5fur. 26rd. 4yd. 2in. 

Ib.c. 
16. 68a. 2r. 27rd. 13yd. 2ft. 

36in. 
18. 20° 2' 40^ 
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KEY TO 


EATON'S 


Example. 




19. 


52m. ofar. 36rd. 1yd. 2in. 


29. 3141b. 3oz. 4dr. Isc. 14gr. 


20. 


232m. 3fiir. 25rd. 


31. 


731yd. Iqr. 3na. 


21. 


27t. 16cwt. Iqr. 


32. 


1179gal. 3qt. 2gi. 


22. 


6£8s. lid. Iqr. 


34.; 


35334bash. 3pk. 3qt. Ipt. 


23. 


d6gal. 3qt. 2gi. 


35. 10599ma4rd.4yd. 2ft.5in. 


24. 


79m. 7fur. Ich. Ird. Hi. 


36. 


339° 43' 30 ' 




J?in- 


37. 


8468gal. Ipt. 2gi. 


25. 


31circ. 4s. 17° 45' 45" 


41. 


49m. 44sec. 


27. 


396£ 28. 3d. 


42. 


7h. 59m. 408ec. 


28. 


725bu8h. 6qt. Ipt, 


43. 


61i. 




DIVISION. 


4. 


4lb. 6oz. 8dwt. 20gr. 


18. 


2t. 3c wt. 2qr. 151b. 


5. 


2lb. lOoz. 6dr. 28C. 15gr. 


39. 


5cwt. 3qr. 201b. 


6. 


3t. 15cwt. 2qr. 241b. 15oz. 


20. 


15busb. 3pk. 6qt. Ipt. 




8dr. 


21. 


30m, 2fur. 20rd. 5yd. 


7. 


6yd. 2qr. 3na. 2in. 


22. 


9£ 12s. 6d. 3qr. 


8. 


Iwk. 2d. 4h. 45m. 598ec. 


24. 


7£ 6s. 8d. 2qr. 


9. 


5circ. 8s. 20° 30' 25" 


25. 


8bush. 3pk. 6qt. Ipt. 


10. 


8gal. 3qt. Ipt. 2gi. 


26. 


6lb. 3oz. 6dr. Isc. 8gr. 


11. 


8bush. 3pk. 7qt. Ipt. 


27. 


19m. 7fur, 7ch. 3rd. 61i. 


12. 


12c. 7c.ft. 15cu.ft. 1725 




^/fein. 




c.in. 


29. 


1£ 2s. 6d. 3qr. 


13. 


8a. 6fb. 107in. 


30. 


15gal. Iqt. Ipt. 3gi. 


14. 


4t. 3cwt. 2qr. 141b. 8oz. 


31. 


54bush. 3pk. 6qt. Ipt. 




4dr. 


32. 


33m. 6fur. 36rd. 1ft. 5in. 


15. 


Ua. 3r. 35rd. 21yd. 4a. 


33. 


2° 40' 30'' 




108in. 


37. 


2° 20' 15"east 


17. 


4gal. 3qt. Ipt. 3gi. 


38. 


57° 19' 




21 


15. 




3. 


31ft. 2' IV 


4. 


5ft. 8' 1" 10" 


• 


21 


L9. 




6. 


51ft. 8' 


11. 


8c. 6c.ft. 13icu.ft. 


7. 


38ft;. 6' 


12. 


33 


8. 


1308ft. 10' 8 ' 


23. 


31ft. 0' 2" 2'" 


10. 


87ft. 11' 6" 8" 




• 




2S 


JO. 




2. 


3ft. 11' 4" V" 


5 


83ft. 6 


3. 


7ft. 6' 8 ' 3' ' 
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Miscellaneous . Examples in 


Compound Numbers, p. 181. 


Example. Ezampi 


e. 




1. 


118bush. 3pk. 4qt. Ipt. 


12. 


3d. 


13h. 42fm. 


2. 


35m. 7fur. 4rd. 3yd. Ifb. 


13. 


927m 


. Ifur. 20rd. 




6in. 


14. 




32m. lOrd. 


3. 


20£ 128. 2d. 3T^qr. 


15. 


Gained 22£ 13s. 9d. 


4. 


6ft. 4in. 


16. 




1585ft. 4' 


5. 


2343.761b. 


19. 




24306^ 


6. 


5wk. Id. Ih. 3m. 43sec. 


20. 




462f 


7. 


5h. 25m. 48sec. 


21. 




6fm. 


8. 


116° 27' east 


22. 


18J4^ = 18d. 6h. 13m. 


9. 


146d. 17h. 10m. 5sec. 




208ec. 




10. 


46c. 


23. 


61flb.= 1 


511b. lloz. 


11. 


201b. 3oz. 4^ 


6fdr. 

;^E. 






PERCENTAC 






325. 






2. 


.08, .12, .165, .25, .72 | 3. 

226, 




h h I 


4. 


$20 


13. 




1211650 


9. 


300 


14. 




$3128.72 


10. 


8 


15. 


« 


$51774.45 


11. 


9 


16. 




96 


12. 


20277 










227. 






5. 


10 


10. 




65 


6. 


25 


11. 




16? 


9. 


66| 










228. 






5. 


$50 


10. 




200, 


7. 


625 


12. 




$2400 


8. 


2400 


13. 




3845 




INTEREST. 






6. 


$0,257^ 


9. 




$0.175| 


7. 


$0,287 


10. 




$0.1 oo| 


8. 


$0,656 J 


16. 




$61 
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KEY TO EATON S 



Bzample. 

16. 
23. 
24. 
25. 
26. 
27. 
28. 
31. 
32. 
33. 
34. 
36. 



3. 



6. 
6. 



3, 



3. 



12. 
16. 



7. 

8. 
11. 



$78.40 

$43,509 

47.438 

$19.64 

12.129 

14.915 

$47,504 

$21,557 

$18,542 

$35,465 

$7,417 

33£ 198. Id. 



Example. 

37. 

40. 

42. 

45. 

46. . 

48. 

49. 

50. 

74. 

75. 

76. 

82. 



246. 

7 I 4. 
247. 



10£ 6s. 9d. 2qr. 

$29,858 

15£ 18s. 3d. 3qr. 

$52.68 

$393,192 

$36,348 

$213,438 

94£ 98. 5d. Iqr. 

$35.80 

$8,325 

$17.30 

$8008.545 



7.3 



2yr. 6m. 
2yr. 9m. 


9. 
10. 


16.8m. 
40}T. 


248. 


• 


$3750 4. 


$33333.333 


248 a. 


» 


$60 4. 

• 


$40 


COMPOUND INTEREST. 


 


250. 




$94,793 
$1400.605 


17. 

20. 


$274,572 
$574,349 


DISCOUNT. 




i $450 

\ $40.50 

$15 

$42,792 


12. 
13. 
14. 


$432,253 

$81,455 

$415,936 



BANKING AND BANK DISCOUNT. 

253 6. 



8. 



i $177,243, discbunt 
( $8468.757, proceeds 



4. 



i $33.31, discount 
( $1808.69, proceeds 
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JBzample. 



8. 



Example. 



5. 

6. 
7. 


( $12,429, discount 
( $476,571, proceeds 
$620,823 
$7,261 


9. 
10. 
11. 


$6876.045 

$71.25 

$230 




263 c. 




2 

3. 


$304,723 
$600 


4. 


$1222.099 




INSURANCE. 




; 3. 

4. 
5. 


$28 

$13.25 

$Ti25 


7. 


$900 
$92.65 


• 


STOCKS. 




4. 


264. 
265. 


$250 


4. 


$1125 5. 


$270 


4. 


266. 

COMMISSION AND BROKERAGE. 

268, 


25 


2. 

4, 


$37.84 
$5.31 


5. 

6. 


$13.50 
$42 



269. 

$40000; $100 I 4. $4611.65 ; $250 ; $138.35 



TAXES. 
2. B's tax $195.30 ; C's $335.45 ; D's 426.05 ; E's $83.80 ; 

Fs $278.50. 

CUSTOM-HOUSE BUSINESS. 

281, 

8. $2075.40 I 4. $4416 

283. 



2. 
4. 



$3920 
$449.28 



5. 



$2109 



24 



KEY TO EATON » 



Example. 

3. 


$8158.50 


Example. 
1 4. 


1 

$7928.50 






EQUATION OF PAYMENTS. 






399. 






3. 


301. 


8m. 18d.' 




2. 


302. 


Aug. 29. 




7. 

1 


PEOJflT AND LOSS. _ 

304. 


March 27, 1861. 




3. 


T^ * ( •6.13A total 
^* { Ifc. per lb. 


4. 


Gained $30.75 






305. 


^ 




3. 
4. 


25 
20 


6. 


3 

• 






306. 






4. 


13^0. 5. 
307. 


$3612.50 




4. 


$100 -J^5. 
308. 


10c. 




4. 


Gained 4 per cent. | 5. 

309. 


Lost 10 per cent. 




4. 


$5 5. 


$10 






Miscellaneous Examples, p. 


247. 




1. 
2. 
3. 
4. 


Gained $1.50 

$9 
$4 


5. 
6. 

7. 
8. 


1G§ 

$48 

Lost 4f per cent. 

$98 


1 

• 1 



COKUOK SCBOOI. ABITHHEIIO. 



25 



Bz&mplo« 

8. 
4. 

5. 

6. 



3. 



4. 



6. 



1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



{ 



{ 



{ 



PAETNEKSmP. 

312, 

Example. 



A $200 
B $250 
C $300 
A $1000 
B $1666.66f 
C $1333.33^ 
At^= $1875 
BW= $937.50' 
C xV = $2187.50 
A $300 
B $450 
C $750 

313. 

A $243 

B $288 

C $540 

A^ = $12 

$15 

VV = «21 

B ^A- — 553600 

H T^ = $3200 

LV^= $750 



{ 



{ 

{ 



7. 



8. 



9. 



10. 



7. 



9. 



10. 



11. 



313a. 



$77 

$392 

36 

519 

115 

1158. 

$500 

6 

10 

$49 

85ft. 

^m. 

60 

8 

9 



16. 
18. 
19. 
20. 

21. 

22. 

23. 
24. 

25. 
26. 



{ 



{ 



AyV = W8 
B tS^ = $30 

C ^ = H2 

A $4.66§ 

B $7.33i 

A $600 

B $1000 

C $1400 

D $2200 

i:f = $180 

B I = $120 

B's cloth, $3 

AA = $12 

B ^ == $20 

C 11 = 660 

$7500 

A $1333.33 J 

B $1350.8711 

C $1315.7811 

Bif} — $198.90fi* 
cm — $133.46ift 



{ 
{ 



{ 



i 



3 
64 
39 
12 
1470001b., total 
210001b., spoiled 
1470001b., total 
1260001b., left 
( 1470001b. total 
( 14oz. dailv 
$8000 
3^10. 
20^yi. 
4 



{ 



{ 



26 



KEY TO BATONfS 



Example. 

4. 
5. 



f = 



RATIO. 

Example. 



6 



6. 

7. 



19: 14 
5:4 



»  > 



PROPORTION. 



324. 



^% 


^X^ .Q 


J 


16X7 ^ 


3. 


2 =1« 


4. 


14 =^ 




331. 




9. 


$45 


44. 


$1242.15 


12. 


77 


45. 


3 


13. 


$42 


46. 


30 


14. 


120 


47. 


$300 


15. 


48 


48. 


$50000 


18. 


15 


49. 


( A $16.83 
\ B $29.07 


20. 


11 


21. 


14 


60. 


104 


22. 


75£ Cs. 4d. 


51. 


$147 


23. 


$13825 


52. 


75J 


24. 


$48 


53. 


2V 


25. 


4 


54. 


49 


2G. 


8ra. 


55. 


lOm.. 


27. 


40 


56. 


SOrd.. 


28. 


6oz. 


58, 


12 


29. 


54 


59. 


36 


30. 


G 


60. 


9 


31. 


4 


61. 


8 


32. 


$4.50 


62. 


mh. 


33. 


$4500 


63. 


$9.50 


34. 


$15 


64. 


24(1. 


37. 


. 240ft. 


65. 


9 


38. 


3ft. 


66. 


75.5 


39. 


$51 


67. 


140(1. 


40. 


$1500 


68. 


$37812.50 


41. 


$9900 


69. 


$10,125 


42. 


3 


70. 


3933m. 


43. 


GA 







OOllMOir SQBOOt. ASRBUXnO. 



27 



Example. 

5. 

6. 
12. 
18. 

14. 
15. 

16: 

19. 
2P, 
21. 
22. 



2. 



4. 



1. 



1. 



2. 



U 

10 persons 

2 

$12 

t6 

8m. 

$300 

12 

115 

16 

2 



Bzampto 

28. 
'24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 
82. 



ALLiaATION 
337. 

67c. I 8. 
341. 

301b. at 25c 
141b. at 83c. 
12Ib. at 48c. 5. 
121b. at 56c. 
201b. at 75c. 

342. 

151b. at 4c. 

9lb. at 6c. 2. 

6lb. at 9c. 

6Ib. at 10c. 
12Ib. at 18o. 8. 

343. 

r281b. at 8c. 

j 41b. at lie. 

1 81b. at 14c. , 8. 

/ 201b. at 20c, 
12lb. at 16carats 
121b. at 18carats 
121b. at20carats 
361b. at 24carats 



G 
482 

. Gt; 

45 

1620 

82400 

$240 

9 

$289.85^ 

8 



9c. 

20 cows at $16 
IP cows at $20 
10 cows at $28 
12 cows at $40 
14 cows at $50 

{15gal. at 83. 
15gal. at 10s. 
90gal. at 153. 
r 961b. at 30c. 
{ 861b. at 40c. 
( 1441b. at 50c. 

45 sheep at 93. 
20 sheep at 123. 
15 sheep at I63. 
15 sheep at I83. 
80 sheep at 24s. 



2S 


.Tax TO 


kATOK'S 






INVOLtTTlON. 






Example. 


'.' ',: •- » 


S. 


625 


n* 


^m=^^eA 


4. 


256 


16. 


2S» 


7. . 


ih 


17. 


8« = 64 


9. 


.00020786 


18. 


4* = 256 




EVOLUTION. 


■^ 


« 


SQUARE BOOT. 




4. 


823 


17. 


16807 


7. 


369 


19. 


.25 


8. 


6482 


21. 


77.76 


9. 


6561 


25. 


17.776+ 


10. 


4^92 


26. 


5.621 + 


11. 


1234 


29. 


ii 


12. 


4321 


81. 


Si 


18. 


2468 


32. 


1 


15. 


2401 


84. 


.605 + 


16, 


1024 








Application of Squabb Boot, p. 


282. 


3. 


3511. 


ii. 


30fbJ 


4. 


32ft. 


18. 


45.135+rd. 


6. 


41m. ^ 


14. 


$13,653+ 


6. 


99 


:l0« 


2in. 


7. 


1280 


:16. iOrd. wide ; 200rd. long. 


8. 


875000 


19. 


12.727+in. 


10. 


16iD. 








CUBE ROOT. . 




6. 


147 


12. 


21.6 


6. 


726 


18. 


3.43 


7. 


2002 


16, 


¥=8i 


8. 


729 


17. 


8.522 + 


9. 


512 


^ 






Apfucatioh of tbe Cube Root, p. 


291. 


8. 


64 


6, 


4ft 


4. 


4in. 


8. 12in., 


. 9in.. and Jin. 


6. 


886144m. 


9. 


5ia. 



COICMON SCHOOL ABITHMETIC. 29 

ARITHMETICAL PROGRESSION. 

Xxampla. 

369. 

8. $250 

370. 

8. 6 per cent. 

371. 

2. 10 

378. 

2. 78 



4. 

8. 

2l 



8. 
4. 



  • 



GEOMETRICAL PROGRESSION. 

37S. 



376. 
377. 

6220 1 3. 


$12.1550625 
3 or 4 

$4095 


ANNUITIES. 
379. 

380. 


$5976 
$8434.9705 



PERMUTATIONS. 

3628800 



MENSURATION. 

386. 

8, 44sq. ft 



80 



KST TO BATON'a 



Bzample, 

2. 
2. 
2. 
2. 
2. 
2. 

2. 

2. 

3. 

2. 
3. 



389.. 

390. 
393. 
394. 
395. 
397. 

399. 
401. 



17}sq. ft. 

24sq. ft. 

814.1592 

276.460096aq. It. 

225ca..ft. 

96c. in. 

28S.760992CU. ft. 



2010618888q. m. 
2464856067008.84088q. m. 

403. 

268082517383^. m. 
363771818570586479.9573^ c. m. 



>^^ 



MISCELLANEOUS EXAMPLES. 



Example, 
1. 

2, 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 



. 15 

26f 

12; 42 

50 

30 

2400 

12 

6552 

832.409 

35; 45 

6721584 

21600 

115880 

5 



Example. 

17. 6 

18. 320 

19. 2ftft. 

20. I2026I ; 10308f 

21. 120rd. ; 80lKi. 

24. 414 

25. dwk. 8h. 55m. 42 sec. 

28. VSr 

29. Il8.8il. 

30. -fttf^Vlb., MHioz., 98^ 

dwt., or 2355|gr. 

31. H§lb. or 4ffoz. 

34. 1,251,269,485^ 

35. 61,848 



OOHMOK SQHOOL AB^BMSXIC, 



31 



Example. 




Example. 




36. 




6 


59. 


$24.96fi 


37. 




21fh. 


60. 


$365.99V<^ 


39. 




16 


61. 


135 


40. 




125 


62. 


160rd. 


41. 




•'4 


63. 


$4,133 


42. 




4 


64. 


8 days 


43. 




lOOm. 


65. 


$3200 


44, 




243 


66. 


IMb. 
124 


45. 




120rd. 


67. 


46. 




;32 


68. 


$32395 


47. 




300 




( A $1000 


49. 




$18,204 


69. 


\ B $1229.50^9 


50. 




January 17, 1862. 




(C $770.49^1 


51. 




63rd. 




f 40gal. at 6s. 


52. 




$24257.425 


70. 


j 15gal. at 10s. 


53. 




$36 


I lOgal. at 15s. 


54. 




$403,338 




1 30gal. at 208. 


55. 




$463.97 


71. 


lb. 18m. 22fsec. 


57. 




50 per cent. 


72. 


49* 33' 45" 


58. 




$201.56^ 
THE METBI 








C SYSTEM. 






4C 


►7. 




Bzun 


pie. 




Example. 




3. 




15000 sq. m. 
4Q 


►8. 


30.6 sq. m. 


3. 




1.13 ca.m 
4Q 


4. 

»9. 


1.3224 + m. 


3. 




$7.5774 


1 5. 


90 hi. 






41 


0. 


• 


2. 


• 


881000 mg. 
41 

41 




$66.69 


3. 




26455. 21b. 
41 


1 




3. 




56.781+ kilos. 


1 4. 


17.051+ hi. 




MISCELLANEOI 


JS EXAMPLES. 


13. 


264.17 gal. 






14. 


4 1b. 


7 oz. 3 dr. 2 sc. 0.2 


grain. 




15. 


4046.944 + sq. in. 






23. 




$5,089 4- 


28. 


6.70% gain. 


27. 




17.40% gain. 


29. 


$5.80 + per tonneaa 



: JUN231881 
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" NOVll'uul 
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s 




'# 
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,k 




